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How I Increased My Salary 
More Than 300% 


By JOSEPH ANDERSON = 


wenty-eight years old, 


with a wife and a three-year-old youngster. left school 
I was fourteen, My parents didn't want me to 
do it, but I thought I knew more than they did. 


I AM just the average man. 


I can see my father now, standing before me, pleading, 
threatening, coaxing me to keep on with my schooling. Wi 
tears in his eyes he told me how he had been a failure all his 
life because of lack of edueation—that the untrained man is 
always forced to work for small salary—that he had hoped, 
yes, and prayed, that I would be a more successful man than 
he was. 

But no! My mind was made up. I had been offered a 
job at nine dollars a week and I was going to take it. 

That nine dollars looked awfully big to me. I dide't 
realize then, nor for years afterward, that I was being paid 
only for the work of my hands. My brain didn't count. 


‘The Story of a Man Just Like Myself 


HEN one day, glancing through a magazine, I came 

across the story of a man just like myself, He, too, 
hhad left school when he was fourteen years 0 id had 
worked for years at a small salary. But he was ambitio 
He decided that he would get out of the rut by training 
self to become expert in some line of work. 


So he got in touch with the International Correspondence 
Schools at Scranton and started to study in his spare time at 
hhome, It was the turn in the road for him—the beginning 
of his success. 


Most stories like that tell of the presidents of great inst 
tutions who are earning $25,000 and $50,000 a year. Those 
stories frighten me. I don't think I could ever earn that 
much. But this story told of a man who, through spare- 
time study, lifted himself from $25 to $75 a week. It made 
fan impression on me because it talked in terms I could under- 
stand. Ttscemed reasonable to suppose that I could do as well. 
1 tell you it didn't take me long that time to mark and send 
in that familiar coupon. Information regarding the Course 
Thad marked eame back by return mail. I found it wasn't 
too late to make up the education I had denied myself as.a boy 


Tt Was All So Easy, Too! 
WAS surprised, to find out how fascinating « home- 

study course could be. ‘The I. C. S. worked with me 
every hour I had to spare. I felt myself growing. 
there was a bigger job waiting for me somewhere. 


T knew 


Four months after I enrolled my employer came to me and 
told me that he always gave preference to men who studied 
their jobs—and that my next salary envelope would show 
hhow much he thought of the improvement in my work. 

‘Today, my salary is more than 300% greater than it was 
when I began my studies. That increase has meant a better 
hhome and all the luxuries that make life worth while. 


‘What I have done, you can do. For I am just an average 
‘man. T had no more education to begin with than you have 
perhaps not as much. The only difference is a matter of 
training. Yes, a matter of training. 


I 


How much longer are you going to wait before taking 
the step that will bring you advancement and more money ? 


Are You Earning Less Than $75 1 Weck? 


‘0 every man who is earning less than $75 a week, I say 
imply this:—Find out what the 1. C.8. can do for you! 

It will take only a minute to mark and mail the coupon, 
But that one simple act may change your whole life. 

If T hadn't taken that first step four years ago I wouldn't 
bbe writing this message to you today! No, and I wouldn't 
be earning anywhere near $75 a week, either! 
INTERNATIONAL CORRESPONDENCE 

SCRANTO 
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BUNGALOW FOLKS 


mostly know (and the rest are 
learning fast) that there really is 
only one wood for Bungalows— 
and that is “Cypress, of course.” 
Write for Volume 5, Cypress 
Pocket Library—very complete 
general treatises by well-known 
architects, covering all the 
puzzling questions on Bungalow 
building, from designs to furnish- 
ing—sent promptly with our 
compliments upon your request. 


The less you have to spend in 
building, the more important it 
is that you secure the longest 
possible life for your investment. 
The more you spend the more 
important it is that your money 
shall represent a definite and 
permanent investment, and not 
have to be spent over again in 
exasperating repairs. Cypress is 
“the one best buy” in the entire 
wood market for those who care 
what they get for their lumber 
money. Because it lasts and lasts 
and lasts and lasts and LASTS. 


Write for VOL. 5 TODAY. Now is the best time. 


Let oar "ALL-AROD 


No HELPS Dey 
‘nAhtsable Coazm We lneke Connponsenr mith's milous Berge tt 


120 Peps Bling, New Gren, La 12 Cake Bi ach, Fl 


PANTHENT elo VOU. Our ete reourors ae at gar mrvice 


Southern Cypress Manufacturers’ Association 


fF HE HASN'T TT, LET US KNOW 12 EDCATELY 


INSIST ON TRADE-MARKED CYPRESS AT YOUR LOCAL LUMEER DEALERS. 
r 


Advice to Readers 
‘To insure getting your Popular 
Science Monthly regularly, you 
should place a standing order 
with your newsdealer or order 
us to send you a year’s sub- 
scription at $3.00, 
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ELECTRICITY 


The Short Cut To Big-Pay 


Electrical Experts Earn 
$3,500 to $10,000 a Year 


You, Too, Can Do It Your Success Guaranteed 

How long are you going to patter My course Is backed by an iroo- 
alongin youriong our, sna clad guarantee that insures your 
oduture job, earning #20 t0 Succeas and satisfaction. I postive: 
Weel, when you ean earathotame 1 will refund every cent paid me 
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Why a Inthiswaywhen You ever made. No other school 
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L/L. Cooke, CHier ENGINEER. 
Cricaco ENGINEERING WoRKS 


Dept. 39 1918 Sanayside Ave., Chicago, Ilinois 
- /AIL THIS TODA 

Lig ote, Chi Engines 

BE scan 

Dear Sir: Send at once Sample Lessons, your Big Book, and full pa. 


tigatars of your Free Outit und Home Stay Courseall fully prepaid, 
‘Without obligation on my part ps 


Name 


Address 


THE COOKE TRAINED MAN IS THE“BIG-PAY MAN™ 
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Write for FREE t-page catalog 
THE NEW YORK 


ELECTRICAL SCHOOL 
40 West 17th St., New York City 
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NERVOUS AMERICANS 


By Paul von Boeckmann 


Lecturer and Author of numerous heats and treatizes on Mental and Physical 
Eneray. Retpiration, Peyehology, and Neree Catiare 


We are the most “high strung” people on 
Fath. "the average: Averzan ila bun 
of nerves, ever ready 10 spring into action, 
Srentally and physically. ‘The restless energy 
Gt Americans fe proverbial. 

We ray well be proud of our alert, active 
anil semaktve nerve, as it indicates The 
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‘yoursell physically and mentally fit. 
Titave written a Gl-page book which is 
pronounced by students of the subject to be 
the' most valuable and. practical work ever 
‘written ow nerve culture, The title of the 
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HERE READERS AND ADVERTISERS 


Rate 25 Gents a Word. Advertisements intended for the November issue should be received by September Ist 


‘TRANSACT BUSINESS 
ii} sy m 


‘MOTORCYCLES, BICYCLES, SUPPLIES 


MANUFACTURING 


aby. i Wentabe Seta: Wastoeisn = 7 


scape, hiaenere Mikigns Se HOD: Seon 


cote. SE TEA iad Ramses 


i x 


DOES IT PAY! 


Of course it does! We know 
itand sodo the advertisers rep- 
resented in these pages. 
best evidence of this is the fact 
that 90% of the concerns whose 
announcements appear in this 
issue will be back next month. 
50% of the advertisements you 
see here have been running con- 
tinuously for five years. 


ae ieee Os 


didn't pay, they wou'dn't stay! 
But they DO stay and here are 


1—"The cheapest medium used.” 


WELDING AND SOLDERING 


5°79 replies, 18 orders ome issue.” 
6— Your readers are Buyers.” 
Led every ther medium.” 
$"Ran ad December—orders all 
9—"Cost $3440—produced $245." 
10—I1 brings home the bacon.” 
Better come along with us in 
the next issue for REAL results. 
Mail your order today to 


Classified Advertising Manager, 
POPULAR SCIENCE MONTHLY, 
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YOU Can Live 


Radiant Health, Great Strength and 100% Mental Efficiency 

are the REWARD of all who take advantage of this Wonderful 

Offer. Let Energy and Vitality vibrate through every vein 

and make each succeeding day more enjoyable and bene 
ficial than the one before. 
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scientific system of control 
of all the ‘physical functions, 
Nou gan cure youre of any 
functional disorder, You will 


he independent of all, medi- 
ince at cone which "you 


health 
ating. 
ine al 

ting 


‘they 
Miyake the Maker of f 


What $2.00 Will Bring 


ining twenty coe 
fae fet, redaced 
Ey titel oss howto pos 
form ‘the. movements” Fh 
Abnolate corectnem, ‘The Yastructions are 

“erughe from the shoud muchas ony 
ance sho nest hry he ‘ail Roel 
ould ever pom 

inate od shove you have the 
peiioge to ask any questing pertain 
Semon aera om 
. Verte a personal reply 
Kate nln ghy lable ‘one 
Sn I pve you. the benehe ‘of my mam 
Seat oainers and yoo wilt E 
arth uch mor than the price pail for 


The Subjects of This Course 
Are of Tremendous Inter- 
ests to Everyone 
How to guilty male, rapend the fae 
Pg plan ge gt 
etd cores e me tae cap 
mame chan sney te soles of 
Bete Sscemstles the ares acl 


internal ‘organs ——~ easily. overcome the 
bodily abuse ——eficiently strengthen the 
sexual organs —— control every muscle 


Sead l sees, abt Compiee lass” 
gs of strength, also: Complete flaxa- 
$n ad contaction—Efetive beath- 
Inge—~the best way to arouse your in: 

: ‘better 


‘active nerves —— creation of 
blood circulation ——easiest way to in 
‘crease ‘your chest circumference —the 


‘ANTONE MATYSEK 


a Supreme Life 


famous shoulder blade control 
——how to thicken the shoul. 
de how to fear the art 

your shoulders 


control of the pectr 
ect mel), The iene 
{cep "thighs, "call andl 
thet" muncles —— how, to 
fran. ee ‘asoninal regione 
to nme from supe 

ure simple ye 
fre ost 


‘thru “concentrac 
Ai che pot things th 
a ‘ings 
with, and. many other Vial point 
You need "every day” too "numeroun to 
Yoterod your 


the ett fe 


‘stret, Baltsore, Mad. 


‘pucieg amd yet 1 want them 9 


‘Banger. "For there veteont 
Fa'Witiae Cousot Comme dl 


cay States PSM, 02 
NOTICE ng above setemana are ponemtend tebe 


_ 


Popular Science Monthly 


7 oe, aos | POP eee | Se SE 
AE SSO WMRGs Rabe sctae Awe | PRONE “ti Dae Ss Boe aoe ee | A cg, een Tone OY Be 
ead "parity aaa ST | a SER Resa ems | ca A eine eta ae 


‘Bade ‘Aver, ret Sew = 


i 
| 


StS Aes 
runerinc, rxouawine, weericnarune, | Eire Sev Revita | fees hie ieee 


a 
i 
A 
i 


SEC RS 
ES Ee mI a 


OU Pigeom, sete, am Tr Pa 


Se | Ears nS Se need Cae, 


SP RS | Se eee | Roe ee ee 
eS oa a pat cseantea ORT E So em Te 
ERNE Rr WR rere | ee ee mre ee | eee eee RES 
Pog he yd 


PS eA 


EAL EFTATEvaROE LANDE 
SIRTEROUAY, mT age, 
Tange ER nt a 
=o 
ea rece he tok of ee Peter bea. Mrs ae 
x rene serra oan rin itm NNR AS 
ano wow EE Sha SSS | Sion age 


Pea ee Mae A, See 
= 
Bore 
a 


oe ee ; 
Pane, oe ite PI | “ak 
Pe eer ay 


ee) 
ie 


Bee eae ae ae 


i 


fi 


a ees | Se 


il 


E 
+} 
4 
id 
i 


it 
¥ 


f 
Hy 
i 
i 
i 


A 
i 
i 

eas 


| 
i 
i 
ne 
i: 


if 
EE 


oepremuer, 494 
PATENT. ATTORNEYS, 


dis 


He, 
mt 


eed 


“Dept Gra 


poee ek Gy melee 
Fecdoae ees ee ER ee oe te ines 
ee eh ees te | we owarerae eee 
Seven bermesanese | eee ee ee De fs 
ae ate SESS ees Bee | ie genceeey coe cm eae 
pear eee J 


Sees 
Co Cie eee 


Serr ince 
LUT Steray met Now York 


Sen anak 


Sea 


oer ce 


ce ot 


Scat che NE 


LS mires ree, 


a ots San 


coon Yaron 


ny 


i i 


OBR Rta Chg Row ese UT Tem PE Bow 


ZENE ACHEMER,” Altanee Ghin. winks be pratt 
ae ie eS Farivis 


‘ee, 2 


"ja ween ‘si Westra ne Sars 


ee ER | eee 


irae ere 
ESeriN ach ace Eee 
ee enews eevee 


STAMPS AND COINS 


ae REE Se 
Sieg ates earner 


ES Erie tar mn ee 


aaa 


Pray A"Siguee vert, y 4 
ESS EEE 


Fee we 
oT RGN, lathe Pa 


2B 


| — | Sea CAES 


: ae 


OT Geer Fr nwa 


Ec yee 


ART ORIEN, orf saa ae 
a a a Ce ae 


fie eel er ioe 


MEX ot NOMEN Doom 


ares 


>See ere 
Sk eS 


‘Fay af re 


ae | 
pa 


t 
a 
(te 
fi 
t 
2 
E 


il 


ki 


ih 
: 
7 


a 
| 
: 
: 


4 
i 
: 
i 


Hh 
' 
i 
i 


September, 1921 


Ha Wonderful School in a Wonderful Ci 
= ‘Writ Now for Free Book of Views and Catalog 
tele) REWARD 


TWO HOURS WORK 


nswer toa request from the 
ie. Warren Bigiow. the Finger 


The glossy mahogany showed an excel 
wr pr hte mh us 
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A $1000 Raise 


“Williams is making $1000 a year more than 
youare but he is leaving the first of the month, 


“You may not know it, Carter, but I've had 
my eye on you for some time—in fact ever 
since J found out that you were using your 
spare time to read up on our business. That 
study has paid you, and us too, mighty well. 


“Judging from the way you made good in your 
other positions I am convinced that you have 
the training and ability to. do Williams’ work. 
‘Therefore, beginning with the first of the 
month you will be promoted to Williams’ 
place at a $1000 a year more than you are 
now getting.” 


You Want a $1000 Raise Yourself 


and a ition of which you can be proud. Our PROMO- 

Tl LAN will help you get it. Carter’s case is only 
of thousands of others who 

jobs through our PROMOTION 

as happily for you. 


If you were to look through our files, you would find case 
after case of big success. and women with no more 
and probably less ability than you have are making good 
with astonishing progress. is no reason why you 
should Jose out in getting more money and substantial 
promotion. Lac or pull won't give it to you but—the 
ROMOTION PLANwill. -_ 
fe | AMERICAN SCHOOT, 
Don’t Turn This | dect. 64s, Drexel Ave. ant sath St. Chicago 
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Weighing Ghosts and Photographing Phantoms 


How three European scientists brought 
the “spirit world” into the laboratory 


If This Is Not Fraud, What Is It? 


lies. The experimenters 


weird happenings described in these pfiges 
bold men, themselves scientists of diglincti 


YY/OU don’t believe in sprits—nor jn supespgeu- ne their 
ral events. Then just how do y 


lately been conducting psychic expegment 


which certain mediums appeared to 


cised the most rigorous 


the very latest experiments in an always 
fascinating field of research. 


tigation, several eminent 
ientists of England, 
France, and Germany claim to 
have made definite discoveries 
concerning the “spirit forces” of 
the séance chamber. 

By the use of the camera, of 
weights and scales, and of electrical 
apparatus, these investigators, 
have tried to prove the existence 
of an unknown but material sub- 
stance which the séance medium 
puts forth from her body and with 
‘which she lifts tables or "*material- 
ines’ human faces that may cer- 
tainly be likened to the "ghosts" 
of superstition, 


Many Mediums Are Hysterics 


‘The Popular Science Monthly 
holds no brief for spiritualism; but 
it does believe that it is the busi- 
ness of science to investigate and 
not to condemn before an investi- 
gation. Some of the mediums, 
like the famous Eusapia Palladino, 
proved to be frauds; but even 
Eusapia’s performances were not 
always to be explained on the 
ground that she was an habitual 
cheat. The truth is that most 
mediums are hysterics. In the 
trance state they lose their normal 
personalities. Normally a medi- 


AG twenty years of inves- 


um may be a model of propriety 
and honesty; in a trance she may 
be a liar and a fraud. 

It matters not #0 much whether 
the medium cheats as whether the 
investigator is deceived. It is the 
funetion of science to study these 
trance states, to interpret the 
phenomena of hysteria and to tell 
tus why the normal woman ceases 
to be herself in a trance. All 
this is straightforward psycho- 
logical investigation. Control of 
the most rigorous kind must be 
exercised. 

Strict scientific control seems to 
have been maintained in astonish- 
ing investigations 
by the late 
Belfast, Ireland, and by Dr. A. 
von Schrenek-Notaing of Munich, 
and by Dr. G. Geley of Paris. A 
committee of the British Society 
for Psychical Research has checked 
up the records in some of their 
cases and has endorsed the re- 
sults. 


What Is This “Plasma” > 


In the experiments of von 
Schrenck-Notzing, Geley, and 
Crawford there seems to be evi- 
dence that some material sub- 
stance, called “plasma,” something 
that is highly sensitive to light, 
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“Plasma” exuding through the fingers of " 


‘one of Dr. Gcley's experiments 
‘described as something that 
fight, but that can be 
fasaume the shape of a 


‘but that ean be photographed and felt, 
although it is normally invisible, some- 
thing that ean assume the shape of a 
hand or a face or even a whole figure, 
something that can move an object, is 
thrust from the body of the medium, 
Dr. Crawford, who was an engineer, 
tested the plasma mechanically. He 
even weighed it. Dr. von Schrenck- 
Notzing has photographed it. Al 
though ordinarily invisible, he also 
succeeded in collecting samples of it, 
which he studied microscopically, and 
which he found to be curiously’ like 
human skin in cellular structure. Both 
Dr. von Schrenck-Notzing and Dr. 
Crawford agreed that as it issued from 
the body they felt ‘‘n kind of breeze 
‘caused by material particles of a cold, 
disagreeable, sporelike matter.” 


The Plasma's Course Is Traced 


Dr. Crawford, in his book, “The 
Paychic Structures at the Goligher 
Circle,” said that when the plasma 
was taken out and he put his hand on 
the lower part of Miss Gotigher’s back 
“the flesh seemed to become soft and 
cave in, . . . filling out again as the 
psychie stuff apparently returned to 
her.” He put, dye-stuffs within the 
medium’s stockings and underclothing, 
and thus he was able to map out the 
paths taken by the plasma in issuing 
from and returning into the body. It 
js not a dead substance, but alive. In 
the case of “Eva C.” it is described as 
crawling about the body. 

In all of these experiments the 
medium was carefully searched before 
and after each experiment. Eva C. 
‘was even given an emetic in order to 
preclude the possibility of her swallow- 


‘highly sensitive to 
hotographed and fet: it can 
ida face, oF & whole figure 


“Plasma” is 
though 
Geley at the 


something that she afterward 
ejected from herself, 
would cause a tafe 


stocking fabr 
‘once argue 
have released| 
impressed them in the clay. But Dr. 
Crawford states that the stocking 
marks were really impressions made on 
the plasma as it passed through the 
fabric, and different from any marks 
that an actual stocking could make. 
One of “Eva C.’s” plasma faces 
vealed the letters miro. The skeptics 
charged that it was an illustration from 
the Paris paper Le Miroir w 
hhad swallowed and regurgitated, 
‘but the experimenter retorts that 
the picture could not have been a 
regurgitated piece of paper, for 
it was not like that produced by 
the process blocks of an illus 
tration. 

One of von Schrenck-Notzing’s 
most interesting mediums was a 
Polish girl, Stanislawa Tomocayk, 
who was once arrested by mis- 
take, and who after a ten days’ 
incarceration was so nervously 
shocked that she developed hys- 
teria. When the prison doctor 
‘was writing out a prescription for 
her the inkstand started to move 
about, and raps could be heard. 

the developed multiple personal- 
ities, She would be (1) her nor- 
mal self, (2) Stanislawa or “Sta- 
sia,” a child ten years of age in the 
trance state, and (3) the double of 


size, but miseed his opportunity of photographing ft 


‘woman completely materialized by 
‘one of Dr. Geley's experiments. Al” 
‘thown of miniature dimensions, Dr 
Same stance saw the head of normal 


ittle Stasia. Von Schrenck-Notzing 
to adapt himself tactfully to the 
ful whimsies of her childlike 
secfnd personality in order to et re- 
. He would joke with her to keep 


ble without touch- 
would then sit 
down at the table, and presently the 
phenomena would oceur. 


How Was the Box Lifted > 


Keeping her hands about six inches 
apart, her fingers extended and her 
wrist on the table, she would wait for 
a prickling sensation to occur as a fore- 
runner of the plasma emanation, 
Von Schrenck-Notzing would place a 
small empty aluminum box with 


‘which, according £0 vou Schrencke Noting, 
san cxcrescence of her body 
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rounded corners in front of her. 
‘She would make a few passes over 
the box with hands parallel and 
three quarters of an inch apart, 
but without touching the box. 
‘Thus, she explained, she estab- 
lished a connection ' Her fingers 
still kept three quarters of an inch 
from the box and moved to and 
fro parallel with the surface of the 
table, The box suddenly turned up 
ts left side pointing in and 

its right side out. ‘The box then 
tried to rise on one of its narrow 
sides, and fell back, 
‘The skeptic will say that some 
invisible thread or hair, held be- 
tween the hands, moved the box. 
‘There is a thread—but a thread of 
plasma spun by the medium's 
‘own hands, Von Schrenck-Not- 
ing lifted the arms and spread 
them apart more than a yard. An 
ordinary thread would have 
broken. ‘Then he restored the 
hands and wrists on the table in 
their former position. Experiment 
after experiment was then made. 
A celluloid ball two inches in di- 


ameter was rolled away from the 


medium as by some invi 
connecting the hangs. 


A teaspoon in a 
about so that it 


the threadlike plasma that connected 
Tt was not 
ides. Tt could 


this medium’s hands. 
equally visible from. 


Here Stanislawa Tomoczyk is ifting a filled 

test tube without touching i¢ with her fingers. 

‘This is hitherto unpublished photograph by 
te Professor Ochorowicz 


inst the light, but ob- 
jorough search revealed 
read on Stanislawa's 
Jet all the phenomena 
3y some threadlike con- 
ren the medium’s fingers. 
fore von Schrenck-Notzing be- 
came interested in the girl she had 
been ‘experimented with by the late 
Profesor Ochorowiez of Warsav:. 
‘The ‘professor would place one of 
his hands on the table and ask 


London’s X-Ray Ambulance 


Ail ready to snap the photograph — 
fand to de velop it in the ambulance 
afterward 


“AKING an X-ray picture is a 
complicated procedure. It has 
frequently happened that persons 
too ill to be moved to a hospital 
wve heen deprived of X-ray benefit 
simply because it and the bulky 
mechanism that projects and aceom~ 
panies it could not be brought to 
them. 
‘This difficulty has been remedied 
by the invention of a mobile X-ray 
apparatus. It consists of a portable 


equipment for taking the photo- 
graphs operated by current supplied 
‘through a eable from a motor-van in 
‘which the mechanism is carried. 


oor supplying the needed power by cable 


‘Stanislawa to make her passes. He 
hhad a sensation of cold, and he 
seemed to feel a very fine thread 
gliding over his skin. ‘The farther 
the medium’s hands, the finer the 
thread seemed to be. The sensa- 
tion of a gliding thread disap- 
peared entirely at a distance of 
about eight inches. 

‘Von Schrenck-No has 
studied these threads with the aid 
of stereoscopic photography. That 
they are not the ordinary threads 
used for fraudulent purposes his 
microscopic examination seemed 
to prove, The structure was not 
comparable with that of any 
known textile thread. He noted 
two relatively pasty lines with in- 
distinct and irregular edges that 
disappeared and reappeared at 
intervals. In a weighing experi 
ment-in’ which balanced pans 
were used, von Schrenek-Notzing 
noticed two emianations acting in 
‘opposite directions. While the 
thread-like extension of the mid- 
dle finger lifted the left pan, the 
plasma from the right hand tried 
to press down the right pan. 

Here we have mediums who do not 
know one another, yet exhibit ‘the 
same phenomena. From all of them 
rome substance, which weighs many 
pounds, emanates. The phenomena 
are observed in different places by dif- 
ferent experimenters, who assure us 
that they have taken every preeaution 
to exclude possibility of fraud. ‘These 
‘experiments need corroboration and in- 
terpretation. 


Blue Eyes Are Really 
without Color 


CIENCE declares that if your eyes 
‘are blue they are really colorless, 

is no blue pigment in blue eyes. 
‘an\\addreas delivered before the 
fmerichn Chemical Society, Professor 


BE from, 


rn £2 \ 


Dark-eyedf people h varying 
amounts ofa yellowish-brown 
ment in the front of the iris. When the 
yellow layer is very thin, the blue 
Shows through and the eyes appear 
green. Thicker pigmentation _pro- 
duces the hazel, brown, or black eye. 

In many cases the pigment does not 
develop before birth and consequently 
most babies’ eyes are blue for the first 
few months. 

Crows, hawks, and some owls also 
start life with blue eyes. 

‘There is a popular belief that blue- 
eyed men are the best rifle shots, but 
this is a mistake, as army records 
will show. 
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The Huge “Guardian Angel” Parachute Designed to 
Save a Cabinful of Passengers 


As important to passenger-planes as the life-raft to the liner 


TATISTICS issued by the British 
‘Air Ministry regarding commer 
cial flying in England since the 

Armistice show that in the last two 

years aircraft carried 106,712 passen- 

ers over a million and a half miles in 
sixty-two thousand flights. There 

‘were only forty-eight accidents, and 

of those twenty resulted in no injury 

to the personnel. In the other twenty- 
eight crashes eleven 

passengers were killed 


By Major T. Orde Lees, 
ACF, O.B.E. 


from the basket in an instant; but the 
man who attempts to leap from an 
airplane with a balloon parachute may 


court dapth. "Wyn be 
Vc 
pee eat 
the regfl tha 
stab] 


‘This parachute must be of enormous 
dimensions. At the critical moment 
the pilot pulls a lever. ‘The next in- 
stant the huge parachute jerks away 
the entire cabin with its precious 
human freight. 
great parachute itself is folded 
info a small compartment in the rear 
it, It is appar- 
ip away easily 
‘the machine, 
Hence it is drawn over 


and seventeen injured. rearwardly inclined 
ee cad He Made Seventy-Three Parachute Drops ape) oe el a 
America is almost rocked off on its rear 


equally encouraging: 
225,000 passengers 
were carried for a 
total of six million 
miles with only 
cighty-ightaceidents. 

‘Nevertheless, in the 
face of all. statistics, 
the truth remains that 
flying is dangerous. 
‘The erash of the Eagle 
ambulance plane at 
Indian Head, Mary- 
land, with a’ loxs of 
seven lives, awakened 
the public to the dan- 
‘ers of airplane travel, 
and discouraged many would-be fie 

It is not my purpose to alarm the 
man who thinks of flying from New 
York to Chicago, but simply to make 
the point that no one may fly year in 
and year out without courting death, 
unless he has the aerial equivalent of 
the marine life-preserver, whieh is a 
correctly designed paachute. 


Only the Parachute 1s Dependable 


‘Now the problem of prov 
quate parachutes for airplanes is not 
so easily solved as may appear at first 
blush to, one who has never traveled 
by air. ‘The ordinary balloon para~ 
chute is of little use on an airplane. 
‘The balloon moves along slowly, 
blown by the wind; it may be all but 
stationary. It is no difficult matter to 

sp off. On the other hand, an air- 
plane moves along at express-train 
peed. "Indeed, it may be traveling at 
the rate of one hundred and twenty or 
‘one hundred and fifty miles an hour, 
particularly in one of those swift, 
sickening drops that follow when & 
gasoline-tank catches fire and wings 
crumple in flames. When the balloon- 
ist drops with his parachute, he is free 


ling ade- 


feet above water. 
gerous than one from a height. 

The inventor of the parachute used by Major Lees on 
that occasion is now developing the Guardian Angel, 
illustrated on the opposite page, for the purpose of 
making passenger-airplane flights safe. 


MNOR ORDE LES has probably made more para- 
chute drops than any other man in the world. 
He is the British army officer for whom The Popilar 
Science Monthly arranged a test in 1919, when he 
jumped successfully from an airplane circling only 350 
A short parachute drop is more dan- 


planes is so utterly different from 
parachute-dropping from balloons that 
pilots prefer to take the chance of fly- 
ing without life-preservers of any kind. 
But the airplane-parachute problem 
has at last been satisfactorily solved. 
I myself have made seventy-three 
rope from airplanes with a parachute 
invented by Mr. E. R. Calthrop, and 
called, fittingly enough, the Guardian 
Angel. No more risk is involved in 
leaping from a fast 
proper! 


water with an ordinary cork jacket. 

Yet an airplane passenger, even 
with death staring him in the face, will 
hesitate before he takes the plunge 
that means salvation. Mr. Calthrop 
believes that the necessity of making 
up one’s mind involves greater will: 
power than the ordinary passenger can 
call forth, especially if that passenger 
be a woman or child. Hence he care 
to the conclusion that in a machine 
carrying many persons, the decision to 
drop should be left to the pilot or 
captain. He has invented a great par- 
achute by which the cabin and all 
within it slowly floats to the ground. 


Be 


upper end. 

Tt would be difficult 
to release the eabin 
by means of the largo 
parachute alone, 
Henee, Mr. Calthrop 
depends on small 
auxiliary parachutes. 
First, a small pilot 
parachute opens, This 
extracts an intermedi- 
te parachute. ‘The 
intermediate — para- 
chute in turn pulls 
out the great Guardian 
Angele 

There is nothing 
new in this use of auxiliary parachutes. 
‘The principle had been successfully 
applied over and over again, 


Experiments Must Continue 


If inclined ramps are employed, the 
parachute is not likely to foul’ the 
lizing surfaces at the rear, The 
simply runs up the ramp, and 
the parachute pulls it away while the 
machine moves on. It will cost many 
to devise a giant 
parachute that will perform the fune- 
tion of an aerial life-raft. But the ex- 
periments out of which the parachute 
‘will evolve must be carried on, The 
best informed experts believe in the 
scheme, just as they believe that aerial 
life-saving appliances must be stand~ 
ardized, and that laws must be enacted 
to compel the owners of passenger air- 
craft to install them. 

‘A great aerial disaster may do the 
development of commercial aerona\ 
ties inealeulable harm. It is wise to 
carry out the researches suggested. by 
Mr. Caithrop and to perfect a practical 
eabin parachute, which will reduce 
the ever-present’ peril to those who 
travel in passenger-planes. 


OF plat parachute 


The ston of witadromt of cabin 
‘parachute toms fo re xtscalca * 
fey weryeasee & govws pis! 

archance © regain cantor 


Baers Papin Coma Dasma oH Dae 


How the Cabin Parachute Would Act in a Nose Dive 


‘There is practically no possibility that the parachute 
under the con 


is the lfeboete 
a backward direction and Boats slowly to the earth. developed by E. L. Calthrop. 
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Cable Loops Make Anti-Telescoping Cars 


Steel noose will snare the invader and confine damage to the vestibule 


HE damage and loss 
of life in railroad 
wrecks are not con- 
fined to the car actually 
struck, Several ears in 
each train will be tele- 
scoped. No scene is more 
horrible than that of one 
paisenger-car mounting the 
platform of another ahead 
and plowing through, sweep- 
‘and crushing, ' Steel 
crumples and tears like 
paper; wood disintegrates 
in a shower of splinters. 
If the damage done to a wey 


coach could be confined to the impact 
the vestibule, a serious 
collision might occur with- 
out loss of life, since the 
his sieple pleture 


ends of a car might be badly 


rushed without danger to. {f'n 


the passengers in the cen- The sues 
ter of the coach, the, lot 


‘The invention pictured 
{in the illustration accom- 
plishes this by building 
steel cables into the vesti- 
bule of each ear, which snare and 
hold the oncoming engine or ear, and 
prevent. “‘teleseoping.” 

‘The principle is simple, Imagine a 
log of wood with its ends tightly wound 
with a strong steel cable. Tt would be 
impossible to split this log unless a 
force great enough to part the cable 
was applied. 

‘When steel railroad-cars are tele- 
scoped, they split in two parts, the 
ramming car acting as a wedge. Why 
not plaice noose at the end of each 
car and prevent this telescoping? 


How the steel 


cables 
anchored in the 
Vestibule of the ral: 


Mustrates the prineaple 


protection. 
lit 


‘That is just what has been done. Five 
heavy steel cables are looped around 
the ends of ears and when tI 


‘car noses ipto tt ip thtens, 
over its 

The eqples 90) thay 
they canfot i 
pact of opllisi 

A traveling sixty 
miles ah hour represents a great 


amount of energy. When a rapidly 
moving body strikes a stationary 
object, this ‘energy must be diss 
pated’ instantly. In the ease of 


the new  cable-protected 
cars, the impact of the 
moving train will force the 
other train into motion, 
‘The force of the moving 
train is simply di 
from the work of destruc- 
tion to producing motion, 

‘When two cars override) 
the floor of the first. rises 
above that of th seconds 
and the force of the colt 
lision pushes the rear’ car 
‘over the floor of the for- 
‘ward one like a plane, 
scraping off the entire 
supers:ructure and killing 
every passenger. Where 
the end of the car is 
caught and held within 
strong steel cables, the 
colliding car cannot rise 
from the track unless the 
cables burst, which is un~ 
likely. 

‘The cables have a com- 
bined tensile strength of 
two million pounds, and 


since this than that of 
the ce Is, the force of the 
init in a collision is partly 


dissipated by crushing the vestibule, 
tl of destruction is confined to 
the\yesfibules, and the passengers are 


not enangered. 

It is clear that this crumpling of 
the structure within the cables acts 
as a cushion for the shock, and before 
the cables part and the body of the 
car is invaded, the train which is 
struck will be foreed away from fur- 
ther danger. 


See 


when steel cumpler 
loop protection would have prevented tive 
0 


“ 
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Timing Concrete Mixing 
by Machinery 


NE of the important details in 

mixing conerete is that of keeping 
a batch at a uniform quality. Until 
recently this has been done more or 
less haphazardly. But now an instru- 
ment has been invented that automati- 
cally measures the time from the 
moment when the sand, cement, and 
stone are dumped into’ the mixing- 
drum until they are di from 

F for 


the chute jnto t! 

jus th mixing period is fixed, and 

thd qualify of the te is made 
urftorm. 

apppde: the time of 

fe titrdugh the medium of the dis- 


chiffge chute, which is automatically 
locked after the loading-skip reaches 
the charging position and the materials 
enter the mixing-drum. The chute 
remains locked until the specified 
mixing period has elapsed. No ma- 
terial can be discharged from the drum 
until the chute is automatically re- 
leased at the expiration of the mixing 
time. The end of 

this period is signaled 
by 4 gong, which 
rings until the bateh 
{is discharged. The 
timing deviee ean 
adjust the mixing 
period for any length 


of time from three 
seconds to three min- 
utes 

‘The instrument 
also records each 
batch on a coun: 
ter, thus providing 
a counter check 
on the number of 
batehes mixed in a 
day and the amount 
of coment, sgnd, and 
stone rod 


‘When the mixing period ends, the 
song rings, the chute unlocks, and 
S standard Bateh of concrete is 
iseharged 


. Moving-Pictures of Vocal Chords in Action 


‘This is one of the many drawings made to 


ing or 
d from the luny 
he yocaehofs, 
nd K Jo 


of the 


own here h 


pla 


Tips ape 


the 


them 


he city of Hambu 
He places a long rod 
By means of a light 


Taking photographs ofthe vocal chords in 
ction. "By means of a sort of periscope 
fand a rotating disk every tenth vibration, 
ie recorded 

2 


fs a resonance chamber. 


the various changes that 


faripus letters. 


This strip of. 
happens when you pronounce 


km shows what 


father" 


to py Oa Sagi 


‘The voeal chords 
shaped 


When you sing a low note, the space widens 
reverse action follows a high note. 
anconcelli-Calzia, direetor of the Phonetic 


Labo- 

now photographs the throat in 
with a mirror at the end down the 
and a second mirror he is able to 
see the vocal chords. 

But the number of vibrations 
in the chords when a sound is be- 
ing made—100 to 1000 a second 

is too great for an ordinary 

sure camera to record 
ivi hence Professor 

Professor Hegener 
have devised a rotating disk con- 
taining several radial slots, They 
place this disk between the 
camera and the throat under 
observation; light passes 
through it only when a slot 
comes into view. One out of 
every ten vibrations is regis- 
tered. The motion is thereby 
plainly recorded and ean be 
easily followed when the film is 
projected on a sereen, 
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Correct Postures Aid 


Why not learn to sit, 
stand, work and write 
in the best position? 


‘The nual form upon which men's and 
Boye mit are rade i cacao 
Rr the average person, Tt waa formerly 
taken for granted that the average rat 
‘or boy ts partly round-shouldered, and 
fuits Were made that did not ft pee 
fectly'a straight fore. ‘Now there are 

sult forma. "On the left 
wa sult built om a straight 
jects on the neck of round 
ed boy, ‘The right-hand ple. 
‘hows how & round-ahouldered 
sult sts the sane boy 


my. ‘The photograph was 
taken through the courtesy of the United States Army officals at the 
barracks at Columbus, Ohio 


Here i the proper stoot 
for factory workers, oF 
workers at any bench or 
table. "Ite seat is ade 
Justable and it has. a 
Toot-rest. “Sometimes the 
foot-rest ix placed on the 
‘work bench.” ‘The gel sits 
rectly and avoids unnec- 
cemary aulfering from 
{atigue and eyestrain 
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Health and Appe 


The right way is as 
easy as the wrong and 
far more comfortable 


‘The wrong way to 
hold writing tab- 


‘The American Posture League of New 
‘York has spent much tine and effort 
in experiments (0 determine fatigue: 
‘existing postures. On the right in the 

fas learned 


Shouldered model; on the left he is 
‘wearing a suit made ona straight 
node 
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Underside view showing position of cars 
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"The nose of the ZR-2 (R38) carries a conical mooring- 
S76 tha fits into univeral joint on the "osorng maa 


Sc lomees aoe America’s Largest 
The ZR-2, built in England 
embodies many improvements 
By P. J. Risdon, English Correspondent 


\HE. British dirigible R-84, which was the first 
airship to fly across the Atlantic, is dwarfed by 
America’s new airship, the R-88, built in England 

for the United States Navy. ‘The R-38, renamed in the 

United States, the ZR-2, was the finest and most 

efficient military airship “in the world on\th> day 

when it was being made ready for delivery to its 

‘Yankee crew. 

‘The experience gained in flying the R-34 has led to 
many improvements in the construction of the ZR-2, 
| ‘The new ship is larger and more powerful. Its length 
of 694 feet exceeds that of the R34 by fifty-one feet, 
the diameter of the gas envelope is seven feet greater, 
and the lifting capacity of the larger balloons is utilized 
in earrying more powerful engines, larger bombs, and 
a greater supply of gasoline. 

‘An examination of the plans of the ZR-2 gives a 
clear idea of the newest developments in rigid airship 
construction. The stiff outer framework is built of 
lattice girders rigidly bolted together. ‘These are 


© Modern Publishing Comoany made of an aluminum alloy called duralumin, which 
cece fg erage neny grep ercie pele is elgg? light gree ey bs strong as 
necttourh At ‘staal Steel, "Strong as this framework ia, the ait pressure 
——e Oe against the vast hull is so great, particularly when Iti 
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ALL 694 FEET 4INCHES 
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Aerial Battleship 


for the United States Navy 
not found in the famous R-34 


Drawings made by G. H. Davis 


driven at its maximum speed of sixty-five miles an 
hour against a strong headwind, that the outer frame- 
work is reenforced by thousands of guy-wires. Of 
these, the central axial cable is the most important, 
since it runs from bow to stern through the gas-bays and 
strengthens the ship longitudinally. To this “keel” 
the other guy-wires are secured. 

‘The duralumin framework is covered on the outside 
with three-ply canvas and rubber, laced on and doped 
to render it waterproof. The whole of the vast hull is 
then coated with aluminum paint. Experience has 
proved this very effective in reflecting the sun's rays 
so that the light cannot penetrate the fabric and 
damage the rubber, while by reflecting the heat of the 
‘sun the temperature within the hull does not fluctuate. 
so violently. 

‘There are fourteen gas-bags, which extend from the 
nose just aft to the rudder and elevator joints, the 
extreme ends ofthe ship having no gas-chambers. "The 
twelve forward sections are forty-nine feet in diameter, 
the thirteenth is forty-one feet, and the fourteenth is 
thirty-three feet. All are fitted with an elaborate sys- and evat a 
tem of valves, and every precaution is taken to clear eres ee Ss tees tn cede vedas 
away the explosive mixture of air and hydrogen from Sake 

e 


Here is the interior of the contro! car 


‘The ZR-2 is steered by large 


‘All of these complicated instruments must be watched con 


fo trim ahip and 


the inside of the ship, To prevent 
all avoidable leakage, the gas-bags 
of the dirigible are of single-ply cotton 
fabric, the inner surface of which is 
covered with a single layer of gold- 
jeater’s skin. 


Gas-Bags Alone Cost $200,000 


‘This skin is obtained from oxen. 
It forms an extremely light and effi- 
cient gas-container, but the supply of 
‘skins is limited, since only one ean be 
obtained from’ each ox. Nearly six 
hundred thousand skins are needed 
to line the gas-b ags of a 
the R-34 class, and although the 
skins are worth only about three cents 
apiece, the amount of labor employed 
in scrubbing, cleaning, and applying 
them to the’ cotton fabric is 80 vast 
that the cost of the gas-bays alone is 
not far short of two hundred thousand 
dollars. A gas-bag will ordinarily last 
for two years. 

The shape of the ZR-2 differs from 
that of the R-3t owing to the exten- 
sion of the lower bays of the envelope 
frame, which gives the ship a more 
oval appearance. ‘The arrangement 
of the ears on the under body is the 


Reantly, and frequent calculations based on theie readings determine how 
sneuver for a landing 


result of experience gained in flying 
the R-34. This ship had four cars, 
each provided with a motor. The 


seven, six of gwhich are 
while thef sevenyh is 
fely tof house the fontro! 
adj for 


apparatus, and 
engine in the rear car was 
running, the vibration and noise in- 
convenienced the navigation and con- 
trol officers, who were separated from 
the engine-room only by an inch of 
air space. 

In the under body of the ZR-2 the 
control ear is placed as far from the 
engine as possible. The nearest et 
ines are the port and starboard fore- 
engine cars, which are far enough aw 
to insure silence for the control 
All these ears are placed very low on 
the hull. The control car and the 
fore and aft pairs of engine 
provided with “bumping- 
shock-absorbers, since the 
the ground when the machine lands, 
The two midship cars are slung 


6 
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higher up the side of the hull, so that 
their propeller blades are clear of the 
ground when the bumping-bags of 
the others are resting on the earth. 
To prevent damage to the propellers 
of the lower ears, they are arranged 
so that when the ship is about to land, 
two blades of the propeller can be 
automatically held horizontal and thus 
clear the ground. 

‘The great vertical rudders and 
elevators are controlled by wheels in 
the control car. ‘These are similar to 
the ordinary ship steering-wheel. The 
‘one on the right hand, looking forward, 
controls the elevators, and the other 
in the nose of the ear actuates the 
vertical rudders. The ZR-2 is so 
large and the size of the controlling 
surfaces at the stern of the ship 80 
great that new construction methods 
were adopted. 


The ZR-2's Rudders Are Unique 


‘They were made in the shape of fins, 
following the design of the latest 
Zeppelins, and instead of bracing them 
externally, as in the R-34, all the sup- 
ports are internal, This makes the 
outer surface of the V-shaped fins 
perfectly smooth, reduces the air 
friction, and enables them to wit 
stand far greater wind pressure than 
the narrow, externally braced fins of 
the R-34. 

‘The “cat-walk” is a narrow passage 
leading from the radio-room in the 
control-car clear aft along the bottom 
of the framework. It is wo called 
because it is only tw 
wid 


what is known as “alip-tanks.”” If it 
is necessary to lighten ship suddenly 
(as is frequently the case) these 
tanks gan be thrown overboard. The 
apparatus and the bunks for 
icers and men are also located 
the eat-walk. 
speed of sixty-five miles an hour 
tained by the six 350-horsepower 
engines. Four propellers are direct 
Inected, and two geared. 
formidable eraft in warfare will be 
te ZR-2. With its armament of four- 
teen Lewis guns and one one-pound 
automatic, the big airship will have 
an effective reply ready for attackers 
and a means of leaving its mark on 
water craft below. One of the Lewis 
guns shoots downward from the center 
of the under side. Another is planted 
on the stern. ‘The one-pounder is 
mounted in warship style on a foureile 
that raises or lowers it so that it can 
fire directly up and virtually on a 
straight line, But the ZR-2 carries 
her chief sting in her bomb-racks, 
where four 520-pounders and eight 
230-pounders are held on a trigger 
release ready to deal destruction to 
unlucky ships steaming beneath, ships 
whose speed the great dirigible can 
easily double. 
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Keeping in Touch with the World while Camping 


HOULD business or pleasure take the quiet waters of a lake, But it 
© you ‘out in the wilderness, be may be used anywhere else—on 
yond the reach of mail, telegraph, or railway-train, in the mountains, or in 
telephone, you need no longer be the desert. 
ielunton Gas eerpenk sApertabls ‘ sy ee ee | 
wireless equipment, invented by a frame together, stretch the wire or 
German electrician’ and so compa wires over the cross-arms, and mount 
that it will not be a burden on a long the frame on its support.” ‘Then open 
journey, will enable you to remain in the instrament box, make the wire 
touch with the world and to exchange connections and place the telephone 
telephonic messages with your family receivers over your ears. 


friends, or business associates. Give the code signal of 
For greater convenience in carrying, the station with which 
the apparatus is packed in two pa you wish to communicate 
the folded ‘and wait for an answer, 


. If your instrument and . 
that of the receiving sta 
tion are properly a 
tuned, you will not have 
to wait long for the 
Frough many, mites answering signal and 
tah are Po eee anes 
tepboas stato th or telephone to your 
Serirecce Sods ta gue thes 
is apparatus, communics- "ouch with hi family ‘of to your office, receive 
tion over a considerable distance is 05,86 Fo of the the latest news from the 
posable and the memages maybe in Micon gulps stock exchange, and send 
telegraphic or in. telephonic. for yourinstruetionsperhaps 
One of the illustrations shows the ap When packed. the spe; for closing some impor- , 
paratus in use on a boat floating on Sera box tant deal. 


Beware Wildcat Oil-Shale Promotion 


"ARNING the public against this oil, but the technical problems of 


stock cor promoting the extraction have not yet been worked 
ita ‘oll hale, out. n of the companies 
are 1y pxpyrimental work; the 
ch, states rest lelyfegideat concerns. 
‘ThA oll objhima from shale is not 
jentich4iti) petroleum, and is far 
States to-day] The United ‘more difficult to refine. Shale-oil ex- 


tains upwardf of sixty million barrels traction has been successful in Seot~ 
of oil in its shale deposits, and 250 land, but the plants have since been, 
companies have been formed to extract turned into petroleum refineries, 


Electric Floor-Groover for Interior Wiring 


T the Chicago post-office all m: 


‘By moving the rod of this instru: ceases are connected with electrical 
net 0 clever wih eter. on floor boxes. When ghe focaiign of ease 


A Simplified Trombone 5,0 8 
ERE ls a wind Instrument that f'new 
slides: eal floor- wer, which cuts a slotfuuto- 

seatiealy¥and tk 

Peoienie at 
en uke 
Grooves ranging 
from one eighth 
to are ahs of 
tn inch width 
wy ta ploy wit thea clan, ‘maribe, ok 

ttached to the sliding rod. A man operates 
Emme uiremaiaacee- he kees thon 
which automatic- 


ally feeds the cut- 
cator corresponds with the letters on ter as the groove 
the card, you play the tune. is made. 


WW" sere cere ade se mrt fromthe perenne 
(aoe page 8). "With fer toole—and Popular Science 70a FiGl in Seiass fe aflred monthly fer the beet contrbutivas 
Sehr aia tenant onbeain veveeron oneal u 
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Factory-Built Houses Help to 
Solve the High-Rent Problem 


Ninety thousand can be built every year 
By James Henle 


ACTORY- 
BUILT 
houses that 
can be turned out 
by the dozen in 
big shops un- 
doubtedly offer 


To thousands of readers longing for their own 
will bring vitally interesting news. 
It reveals the rapid strides of 


salary to own his 


‘one solution of 
the present hous- 
ing problem. Not 
only are they leas 
expensive than 
handmade houses, 
but they ean also 
be made in a very 
short time, At present there are 
twenty “house factories” in the 
country, and their aggregate eapacity 
is three hundred houses a day—more 
than ninety thousand a year. 

‘When you order a house, it is deliv- 
‘ered to you in pieces that are ready to 
be nailed together. ‘The pieces that 
make up a five-room bungalow, for 
instance, would cost less than’ two 
thousand dollars, delivered. ‘The put- 
ting together and finishing off would 
cost about fifteen hundred dollars. 
‘Thus your entire house would cost 
thirty-five hundred. Furthermore, the 
companies that turn out these houses 


i 
i 
i 


applying factony met 


own home, 

These “houses 
can be heated by 
steam, hot water, 
as, or any other 
method you may 
prefer. They have 
modern plumbing, 
electric light, and every convenience 
found in an‘up-to-date house. It is 
impossible, merely by looking at 
them, to see how they differ from 
houses on the same street put up by 
individual contractors. 

In a fairly typical instance—this of 
the ready-cut house--the foundation 
sill, floor-joists, sub-flooring, the reg- 
ular tongued-and-grooved flooring, the 
studding, the wall sheathing, the sid- 
ing, the window- and door-frames, the 
outside finish, rafters, roof sheathing, 
steps, stairs, ‘and the porch framing 
are delivered to you already cut and 
ready to nail into place, also the fittings 


ters need no saws. A factory -built house can be erected in from five to ten days 
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and materials needed for completing 
‘the building—the building-paper, lock- 
sets, door-hinges, | window-weights, 
nails, paints, varnishes, ete. This is 
not a new way to build; it is much the 
way in which Solomon's Temple was 
constructed; and, in another sense, it 
follows the methods used in erecting 
the modern skyscraper. 

No one familiar with the funda- 
mentals of modern industry will find it 
hard to understand the economies that, 
aside from the saving in expensive 
hhand labor, come from the quantity 
production’ of houses. In the first 
place, quantity buying of lumber by 
‘the factory permits the purchaser to 
escape paying the middleman’s profits. 
‘Machine labor in an up-to-date plant 
‘ean do better, faster, more accurate 
‘work than hand labor, no matter how 
skilful the artisans are individually. 
‘Mill preparation of lumber permits 
economy of cutting. With lumber 
prepared by the factory method, only 
the parts that are actually needed are 
shipped to your lot. 


‘An Architect's Services Free 


‘The houses are designed by highly 
paid expert architects, but the expense 
is spread over so many houses that 
the actual cost to each purchaser 
4s practically nothing, and thus he is 
saved the fee that he would have to 
pay an architect for designing an in- 
dividual dwelling for him. Systema- 
tined factory methods in handling and 
shipping lumber prevent loss of time 
‘and labor, just as in a modern clothing 
factory it is possible to produce a suit 
of clothes nt a lower price than a single 
tailor, performing all the operations 
himself, ean do 

Tt is difficult to say just how great a 
saving this amounts to in dollars and 
cents, Apparently it may amount to 
‘as much as 30 per cent of the cost of 


tere cannot compete with ma- 
‘Sides “A hummnite ever saw will rp 
Ghrough twenty Boer in the Umea car 
[penter i sawint one 


bolted together by a patented method. The house is just as substantial 
fs are those made in the conventional manner 


the house, For instance, an Eastern 
house factory manufactures a Colonial 


prices qupted by the various plants 
generally'do not include any of the 
items enumerated above. As a rule, 
these add 30 or 40 per cent, or even 
more, to the catalogue prices. 

‘A point that must not be forgotten 
is that in a comparatively inexpensive 
bungalow the “extras” run proportion- 
ately high, but that in more expensive 
houses these ‘extras’ do not constitute 
so big a factor in the total cost. For 


instance, the exeavation work for a 
bungalow must be just as extensive as 
that for a two-story house of seven or 
eight rooms, and in other respects the 
costs for the smaller house are larger 
in proportion than they would be in a 
more pretentious dwelling. 

Buyers of | quantity-production 
houses will find that the firms in this 
industry are engaged in the keenest 
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kind of peer is doubtful 
whether there i any industry in which 


wufacturers are more intent 
ting as much business as 
ible nd in keeping down their 
as to attract the greatest 
‘olutte-6t sales. Most of these plants 
have permanent forces to which they 
attempt to give regular employment, 
‘They can reduce their overhead ex- 
penses only by increasing their out 
put, 

‘The various plants have different 
methods of selling. A large proportion 
‘of them depend upon mail orders, but 
at least one important organization 
sells only through local lumber dealers, 
In the same way there are different 
methods of delivering the houses. For 
the most part, ordinary railway freight 

is used, but some firms, which confine 
their sales largely to one section of 
the country, employ. motor-trucks 
and send their own men along to put 
up the structure, Another plant 
sends a foreman to supervise the 
work of local carpenters. Some 
concerns state that skilled labor is 
not necessarily required for erecting 
their houses. In any event, pur- 
chasers should ascertain in advance 
whether labor to erect their homes 
will be available, 


How Long It Takes to Build 


Depending upon the size of the 
house and the degree to whieh it has 
been completed when it leaves the 
factory, it requires from a few days 

toamonth to erect and make ready 

for occupancy one of these quantity 
production houses. However, even 
the ones that consume the most time 
are ready in a fraction of the time re- 
quired to build a house by ordinary. 
methods. To an individual this may 

‘or may not be important; but to a 

company building many houses at 

‘once, this means that a great deal 
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is saved in inter 
est on the money 
invested. 

‘The remarkable 
extent of the in- 
dustry is shown 
by. the fact that 
there are plants 
manufacturing 
houses in every 
section of the 


Te 


builder. 
roofs all ai 


cific Coast, in the 


South, in the = 
Middle West. «great saving in labor 
‘Their products Factories making eit 
appeal to the well- aieeeoenr 


to-do, to those of 
moderate means, 
and to large cor- 


porations seeking tii 


How Factory-Built Houses Differ 
ready-cut house reaches its purchaser in lengths of 
timber cut to size. Skilled carpenters are required for 
building this type of house. 
The ready-built house comes in complete units which have 
been finished at the mill and can be put into place by the 
average purchaser without the ai 


shipped in, 


of a carpenter or 


room, two bed- 
rooms, kitchen, 
and bath. The 
steel siding is em- 
bossed, panelled, 
and painted ar 
ives the effect of 


stucge. The roof 
wwered with 
1 having the 

‘appearance of at- 
tractive red Span- 
ish tile. 

‘This house sells 
for $1985, which 
includes 
thing except he 
ing. Persons who 
do not want to pay 
cash are offered 
their choice of two 
easy-payment 


housingaceommo- 
dations for their employees. 

‘The products of these companies 
range from a two-room cottage of 
Insignificant cost to large residences 
which, when completed, cost over 
twenty-five thousand dollars, ‘The 
number of styles offered runs into the 
thousands, and, if you cannot be 
satisfied even by this wide choice and 
wish to add individual features of 
your own, it is possible to obtain 
modifications of existing designs at 
only a trifling additional expense, 

‘The man who is now paying rent 
would do well to carefully consider the 
question of what he gets for his money 
and whether it js really necessary to 
pay rent for thirty or forty years or 
Jonger and then at the end have 
nothing to show for it. For instance, » 
man paying fifty dollars a month rent 
ean buy a six-room house that com- 
pleted will cost about five thousand 
dollars, 

If a man owns a lot and ean make 
an initial payment f about one thou- 
sand dollars on his house—and in some 


ceases this figure cag be reiuced—he 
tan ba silo Mp srrahes, er 
through the company from which he 


buys his house or through a building 
oun association, to pay for his house 
on easy terms, If he puts in only the 
fifty dollars he has been accustomed to 
pay every month for rent, he will be 
able to pay off his debt and to own his 
house at the end of nine years. 

'No one who deals with one of the 
large, reputable eompanies engaged in 
this industry need fear that, because 
the transaction takes place largely by 
‘mail and freight, he will not receive the 
personal attention to which he is en 
titled. ‘These concerns depend upon 
satisfied customers to make other 
sales. 


Have You Seen the New Steel House? 
A small house recently put on the 


market is made of steel in interlocking 
sections that are assembled into per- 


Sd the company. supplying 
Erect copay = 
the house takes care of ks constraction, 
td there is therefore 80 worry eboat 
the labor question 


‘manent buildings without piercing the 
metal and without the use of screws, 
nails, or bolts of any kind. These 
houses are lined with insulated wall- 
board designed to render them warm 
in winter and cool in summer. The 
claim is also made that these homes 
are practically fireproof and that light- 
ning will not injure them. 

One of the typical cottages sold 
by this company is twenty by 
thirty-six feet and contains a living- 


plans. “Under one 
of these they pay $985 and the rest is 
included in a three-year mortgage. 
Under the second the initial payment 
is only $385 and the remainder is paid 
in forty monthly installments of $50 
each, which cover the principal and in- 
terest on the unpaid balance, ‘The 
company is also selling lots to those 
who have no land of their own. 


Many Styles Bui from One Unit 


From the same unit other and more 
‘elaborate styles of homes can be con- 
structed. The only limit upon the 
variety of these is that the width of 
any unit cannot be more than twenty 
feet, due to the fact that the roof and 
walls are constructed as a single, inter- 
locked whole. 

In short, it is possible to satisfy al- 
‘most every variety of taste in the mat- 
ter of what a home should be, by one or 
another of these factory-built houses, 


hove gives clear idea of the 
Toof's appearance, Sheet stecl has 


0 
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Air-Bags and Wheels that Drop Enable 
Land Plane to Rest on Water 


N case of trouble over water the 

airplane shown below can be made 
seaworthy very quickly. To do this 
the pilot simply pulls a few cables and 
turns a few valves. The landing- 
wheels are the first to go; they are 
literally blown off their hubs. The 
pilot pulls a cable that draws two 
safety cotters within t€\main ins. 
‘Then he turns } comp: 
that sends air Phroug! 
off are blown # 

‘Next he pull 
the fastenings Bf the 
which two airfoags 


the airplane and pre- 
vents the bags from be- 
ing torn loose as the air- 
plane speeds through the 
water on landing. There 
is also a tail hydro-sur- 


turn of the Tf necessary, the air- 
them with aif ‘These bags are at- plane can float on the 
tached to boattis on the under surface water for several hours. 


of the lower wings. 
‘There are three air- 
bags inside the fuse- 
Inge that are also 
blown up to give the 
airplane greater buoy- 
ancy. ‘The machine is 
then ready to land on 
the water, 

‘There is a wooden 
hydro-surface in front 
of the wings that hits 
the water first, It 
supports the weight of 


VERY one hates to carry an 
umbrella, yet every one hates 
to be caught in the 


mised, pink when rain 
is result is obtained by treating 
the blotting-paper disk with  solu- 
tion of one part of cobalt chloride, 
ten parts of gelatin, and one hundred 


parts of water. Cobalt is extremely 
sensitive to variations of moisture in 
the atmosphere, and, thus used, 
makes the hat a weather bureau. 


‘With this American woman's color orchestration, 
pay Bay Habis to rest tired eyes ak wellas 


oso 


SEALE LLREAR 
Playing Music with Light 
Doubles Your Enjoyment 


USIC has been given an interpretation in 
color. Mrs. Mary Hallock Greenewalt, 
noted pianist of Philadelphia, has added color to 
the charm of music. She believes that we may 
have “notes” in light as well as notes in sound, 
We may also artistically blend various wave 
Jengths of light just as we blend wave lengths of 
sound. The blending of beautiful shades of 
color with music gives to the music a new 
artistic effect. 
In the case of 804 


the air. Wit li 
the ether. 

upon the waj 
vibrates seve 

last bass noth vibrat 


There is a seale 
very high piteh to 
light waves, however, we have vibrations in the 
ether that reach several billion a second. By 


order of their 
produce a chromatic seale that may be 
used in connection with the musi 

‘This is just what Mrs. Mary Hallock 
Greenewalt has done. She has arrang- 
ed a color scale that may be used with 
musie seales. 

Mrs, Hallock Greenewalt employs 
a single lamp in connection with 
‘specially constructed resistances, s0 
that the intensity of the light may be 
varied progressively. A revolving 
color-filter is placed before the lamp, 
and the motion of this is controlled by 
the operation of the rheostat. ‘The 
entire outfit is used as an adjunct to a 
regular orchestra equipment. 
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Coaling Ship with a Mechanical Trimmer 


A battery of trimmers ready to load a collier 
through all hatches at once. The coal is dumped 
from the ears on to four main conveyor belts, which 
distribute it to transverse belts supplying the towers. 
From the towers the coal runs down a telescoping 
chute to the mechanical trimmer, which shoots the 
coal to the farthest corner of the ship's hold 


‘Each minute twenty five tons of coal are thrown thirty feet by a cleated 
belt running at a velocity of twenty-seven hundred feet a minute 


‘ter sailing from Brazil in 
BA war-cargo of manganese, 
is that the cargo suddenly shifted in 
gale and capsized the vessel. Sea~ 
aptains always insist’ that men 
trim,” or distribute cargoes of coal 
venly and solidly, into every nook 
«i corner of a vessel's hold, so that, 
no matter how widely a ship rolls, the 
coal will not be able to gather into 
heap at one side, Trimmi 
essential precaution; but i 
slow, laborious, and expensive job. 
Now the Baltimore & Ohio railroad 
hhas installed a mechanical trimmer 
at its export coal-pier at Curtis 
Maryland, loads a collier with 
scientific exactness in an exceedingly 
short time, Instead of a gang of men 
‘working below decks in x fog of coal- 
dust, there is only one man, and he 
does not touch a shovel. 
Belt-conveyors carry the coal from 
the cars to the trimmer. Here it falls 
on to a belt moving at a rate of 
twenty-seven hundred feet a minute, 
and the cleats on this belt throw the 
coal nearly thirty feet, packing it 
evenly into every corner of the ship's 
hold. The result is a large increase in 
the handling eapacity of the coal-pier 
and safer and more compact stowage. 


‘The trimmer weighs twenty-two tons, 
‘but will be lowered into’ the hold in 
four minutes. ‘The operator's position 
{sin the rear of the trimmer, and he is 
Towered below decks sith i to super” 
intend the loading.” The trimmer 
turns on its axis to place the coal 
‘evenly throughout the hold 
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Some Interesting Eye Tests: ¥e ia) 
You will find that thihgs ate 


not always what they seem 


Look at these two coins: they have the same design, but 
‘are they of the same size? One is surrounded 
‘iveley and the other by small. Solve the mystery yourself 


widen you conser the 
Ieoeth "ot thece chars 
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A Yacht that Travels on Sea, Land, and in the Air 
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Ninety Feet Down a Twenty-Inch Hole 


When he got down that far, he signaled for a 
hammer, rock-drills, dynamite, and some fuses 


suspended at the end of a rope, 

Mr. 0. C. Stout, of San Angelo, 
Texas, was lowered ‘through a hole 
barely as wide as his shoulders into a 
huge cavern below the surface of the 
earth. 

He continued down and down 
through space—some ninety feet— 
playing his flashlight on the w 
rocks and strange earth formation 
around him, until his feet struck a 
projecting ledge. ‘This was what he 
was looking for. He signaled the men 
above to stop. Except for the twenty- 
inch hole—which might have become 
clogged by falling earth—he was 
buried alive. 


‘What was the cause of this strange | 
descent? Oil. a lighted candle through the hole. It 


Sues ‘on a small platform 


Stout was at that time connected ignited the fuses, and. soon after the 
with a company thet wan drilling for | They were dating tor oa | | low rumble of the underground blast 
oll. He was driving the eutting-bit | Whe" the sting bit hed was heard by those above 
through sand and rock when, suddenly, feet of sand and rock, it be Mr. Stout's work, however, was not 
the drilling cable jacted strangely, ° iy. Tt had yet done. He made two more trips 

He voter . enky down the hole in order to elear the 

‘gone throuy debris out of the way and to hang a 
‘The bit hi plumb-lin 
While he was down there he ine 

vestiga «of which the 


ling for il 


was not hitting prpperl 


joval of | that it ex- 

the ledge! twenty inches wide When arth. A brave 

Mr. Stout hag been a miner in his | he reached the ledge —but t he was quite 

carlier days and offered to go down the ead the story yoursel ned about his strange trip, 

hole. The rope that was used in considering it but part of the day's 
lowering him was attached to the sand work, 


line that runs over « pulley in the 
“erown block” of the derrick. Stout, 
had arranged a set of rope signals 
with the men who were to do the 
lowering. 

‘After he reached the ledge he sig- 
naled for a hammer, rock-drills, dyna- 
mite, and fuses. With only his flash- 
light to guide him, he drilled two holes 
in the ledge. In these he placed the 
charges of dynamite that were at- 
tached to the ends of a stick. Next he 
adjusted the fuses, braided the ends 
together, and fastened them to the 
atic! 

His work done, he signaled the men 
above to haul him up. 


How to Light the Fuses ? 


Standing erect on the small pl 
form, he held his body motionless dur- 
ing the long ascent; if he had moved 
ever so slightly he would have begun 
to swing from side to side, pendulum 
fashion. At last he reached the small 
hole through which he had come, and 
in another moment he was outside the 
earth again. 

‘Then came the problem of lighting 
the fuses... This was solved by lowering 


bert A. Silver, of Cincinnati, students in 
fre enabled to follow every detail of an 
‘One advantage of this arrangement is 


Physician and comment freely on thes 


Unfurl the Sail and Ride 
on the Life-Belt 

HE function of an ordinary life- 

belt is to keep you on top of the 


water—it gets you nowhere. But a 
new life-belt has been invented that 


reaching fl 
‘The life-belt itself 
fits around the neck. 
A’ metal ring is at 
tached to it, and from 
this ring hangs the 
propelling device. You 
sit astride a metal bar 
and turn a handle that 
operates the propeller. 
If there is a strong 
wind blowing in the 
direction in which you 
are traveling, it will 
be wise to erect the 
‘amall sail that is at- 
tuched to the belt 
proper. This sail will 
give you speed and 
will also enable res- 
cuers to see you more 
readily. ‘The propel- 
ing handle will keep 
you from becoming 
numb. 


, is the 
ventor of this travel- 
ing life-belt. 


‘An Operation Performed in One Room Reproduced in the Next 
TERE its nen wy in which to cary 
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clinic nent could be also used by an 

industry of his employees in 
ins {nm private’ office. 

rure of a periscope combined 

that throws a fight on the 

‘of the field of observation that 


Fireproof Hollow Bricks 
Cheaper than Lumber 


Troms paris of the country the 
bricks here pictured are cheaper 
than lumber, better than ordinary 
brick and hollow tile, and save one 
third of the cost of material and 
labor over a solid brick wall eight 
inches thick. 
Moreover, the bricks are so dry 
that plastering may be done directly 
upon the inside surface without the necessity of furring. 
Breaking the mortar joints, none of which penc- 


trates the wall compJetely, epéMpen tWpimoisture to 
the outed ve air inghrior chambers 
absorbs this! 

‘The biicks as ed bef thus afford: 
ing 2 gin of judkeefches AMwall space, or 


lah third square feet to each 
thousa 
Builders cl 

and cheapness no 
other wall con- 
struction at pres- 
ent on the mar- 
ket ean equal it. 


tha for fire resistance, strength, 
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Destroying the 
Cor-Borer that 
Destroys Crops 


Steaming iv one of the methods 
ised in dewtroying borers. Here 
You see some ten pulling a ean 


Steatning process 


‘Borers breed so rapidly that unless 95 per cent of them are 
lulled each year, conditions will be no better the next year. 
| Gasoline flame should be aed in badly infested districts 


‘When the corn is but slightly infested it can be used as fodder 3 the United States before the year 1917 


He Sheds His Antlers Once 
Every Ye 


NCE a year elks shed their horns 
the old ones are gone 


rong This Fuse Can “Blow” Six Times 
antlers. “LECTRIC fuses act like safety-valves 
‘The sfdding ‘on steam-bollers—they “blow” when 
occurrenfe. As the current becomes too strong. Fuses are 
blood {rms at made of strips of alloyed metals with low 
‘months of gro is a soft skin over melting-points. ‘They are made to fo 


fs known as the velvet. 
AAs long as the velvet is there the antlers 
remain somewhat soft and sensitive, but 
‘when the velvet peels off the antlers be- 
come hard and dry up, and they love all 
feeling, 


Lifeboats Made of Basketwork 


lite 
De Vou little handle will place another 
very lity fone in circuit and current will flow again, 
outline, 


blance o 
The 
with béiketwork, including the fenders. 

‘This construction insures the boat 
being overturned or rus 

ides of the ship. ans 
of earrying a full complement 
of passengers with a greater 
margin of wafety than is the 


Seamen's Institute Memorial to 
the Ill-Fated Titanic 


binnacle 
Tian 
hat went, 
down on her first voyage after colliding 
‘with an iceberg 1 

‘This binnacle is arrafjged on wheels 40 
that it may be turned in variogs directions. 
‘This helps the student navigator to find 
imself, and much practical information on 

bt 


pale mbefeod 
igators in the usual way. ‘The only 
thing Incking ia the rolling of the ship. 


Solving the Spare-Bed Problem 


[OST settees that can be converted into 

‘beds look the part; you ean spot 
them immediately. The one shown below, 
however, is different. Tt is mage in an 


‘Aa extra bed och a this is jaune 
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Hide the 'Phone Behind a Mask 


JUSTwhy atelephone is kept under cover 
In the best families, we do not know. 
We suspect, however, that the general 
Tines of the ‘instru the 


eye of the sensi 
In the picts 

a Japane 

telephon} 

the goa'f i 

when thf telephone bell rings. 


‘The mouthpiece is inside the ear, and the 
talks into it just as if the god were 


Now Be Tested 


“TEE nts of your body. are constantly 
being built up and destroyed: this 
process is known ax metabolism. And if 
the two procesies are not approximately 
‘equal, disease will 


the hay 
throws) org 
brenoobs fe Bo ino 
metabpism. 


Ri bas 
epee pew nag a 
Peconic ee Meas ie te 
oeks 

ee ee ij 
aa 4 


Fire-Ladder Wheeled by Hand 


OW the hookandudder truck has 


Hubert Hopkins, of the San 


pha 
Tidal are attached. 


ind hooks are used to 
tis then extended 


make the ladder 
to the desired height. 


This Dimmer Reflects Light 


AUTOMOBILE headlights at night are 
courteously dimmed when parsing 
another ‘machine; otherwise the glare 


Protecting the Movie Actor 


MERCURY vapor are lights are used 
in movie studios, These are long 


lane tubyp that give a greenish-blue light. 
‘This light is ifrmful tgthe eyesight 
while thf act tint 
are pi a of 
look a 
"The i 


er oF ven: 
the ll effects of the 
iven off by the lights. It has a 
special crown sewn in the top to act as, 
reservoir for a hair preparation that 
counteracts the drying effects of the heat, 


Apparatus for Making a Sheep 
Take Its Medicine 


ECENTLY the Bureau of Animal In- 

dustry of the United States Depart- 
ment of Agriculture rigged up the outfit, 
shown below for ing medicine to 
sheep suffering f 


Cova sal 
jevatop reser 


into a open graduati® glass tube. Mens- 
lured doses escape through the rubber tube 
toa metal tube in the sheep's mouth. 
‘The flow into and out of the glass tube is 
regulated by pincheocks, one man attend- 
ing to this while another holds the tube. 


=] 


. An Appetite Gage 


UE bosity temperature depends on 
‘several things. ‘The most impor~ 
tant thing is food. After weeat a heavy 
‘meal our temperature rises, It is like 
shoveling fuel into a fur- 

race. More fuel, more 
heat, 

‘The “hungry 
is made up of 
thermometer, 
‘acase that 


* 

Infortunately, the 
thihg does not tell people 
‘when they should stop 
eating. ‘Ifit did it would, 
be of far greater value 
‘than it is, 


Realistic Miniature Highway 


MINIATURE of a picturesque moun- 
tain route in California has been con- 


atructed on the lawn of amg Angeles 
home. 

"The miniature ros concrete 
and winds in and and\petween 
erase-cof dd’ Ye one Yyoint it 
er lay Which emerges 
froma tNbel Mgbe side of a miniature 
moun\pin. 

Realltic Watures have been added t6 
the tii highway, including signs at the 


railway™ crossing "and at “dangeros 
curves, The children take great delight in 
pushing toy vehicles over the winding 
road. 


Vegetation May Furnish Motor Fuel 


'UEL alcohol to be used in automobiles 
may be made from the moist vegetation 
‘of tropical jungles, according to.H. N. 


‘Whitford of the Vale School of 

"The evidence i congluaive.\ agid be, 
“that the wan fup)the Wena to 
store up m: in Be f 
lowe ipa Temperate 
sunt th tin a plicable form, i re- 

th) igen 
a 
ith the incasing 


‘of man to overcome 
the profitably applying it. 
Wi ig needs of the nation itis 

to expect that sooner or later it 
will be necessary to utilize more fully the 
plant resources of the tropics.” 


Two Wings Fly as One on This New Seaplane 


J the new seaplane built for the govern- 
ment the remarkable feature is the 
‘stagger,” or backward position, of the 
lower plane. In many biplanes the wings 
are nearly in an exact line of the vertical 


tance 
Be 
a low 
also 


ive the biplane a performance almost 
equal to that of a monoplane. This new 
fying-boat is slightly longer than thirty feet 
and haa span of 450 inches. It ean carry 
942 pounds and weighs 2290 pounds. It 
fs what is known as a tractor seaplane 
‘mounted on two floats. 


Press the Knob and Fill the Pen 
RAPTSMEN and, artistartiggfthat 
Te piog easly aod 
os wk lag lock His, 
it nddoedt lips, 
it dries up. 
‘The pen shown above 
fs a0. constructed. that 
the ink door not dry 


up. 

"This result. is accom= 
plished by preventing 
exponure to the air. A 
‘small handle at the top 
ff the pen allows the ink 
to be drawn up when it 
is pressed. This is a 
siphon arrangement that 
supplies the pen with 
fenough ink for several 
Jnrge drawings. A com~ 
ppasa-leg may be attached 
to the device if desired. 


Doors that Slide Out of Sight 


CLLSET, doors invariably open out. 
Now, however, a new kind of door, a 
“vanishing door,” has been Invented. It is 
hhung on two pivoting arms at top and 
bottom and it awings i, or rather sides in, 
toward the side of the closet when opened, 
‘The door fits mnugly. wall 


sand is npver ju the w: 
jctugh be! ‘oom 
io raniahing 
very sefall chilf eaff open therm 
id withouf making any noise. 
the for conserving 


ak 
doors. 

‘will be boon, as, for instance, in a small 
city flat, where they allow more closet spaces 


bi 
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Stretch Leather with 
Hot Water 


EOPLE troubled with 

corns always dread new 
shoes, since they are pro- 
ductive of a great deal of 
pain during the breaking-in 


‘people undergand 


physical propertiys of leap 
and therefige tify pido 
know: just. Yt 
and Ve \k very 
plea An \xiprttin Weather 
sheply Pvisdbdie use of hot Ps 


een | 


It’s a Mechanical 
Egg-Cracker 


FFEW people eam exack an 
‘egg with any amount of 
skill." Yet in the ense of both 
raw eg and a bolled egg 
this is an important matter 
“There is now on the market 
ver that will do. 
you. (It consists 


ing the ext {npr 
fastened to the blades 


with hot water and held over 
the ‘area of the shoe that 
hhurts the corn. ‘The leather 


fof the water and this will 
‘cause it to atreteh, 

‘An application of this na- 
ture, will offer permanent 
relief to any one suffering 
from a tight shoe that is 
pinching a particularly sensi- 
tive corn. 

Of course this treatment 
‘ean be applied to any leather 
in need of stretching. 


made him so uncom: 


The Trackometer and How It Works 


N order to eliminate the use of a steel tape for track 
‘ment, a trackometer has been perfected One, 

the instrument while  anoth 

readings. 


brass tire havi 
tenths, and hi 
rubber in 
necessary 1 


‘wheel in its frame. 

‘The operating handle, hinged 
{in the frame, may be held at any 
convenient height. 


Mother Eagle Endangers a Camera Man's Life 


Will absorb a certain amount QUPREME in the bird world isthe eagle and be will not allow 
any bird, or in fact any curious human being, to pry into his 


-piatugs phy 
withgit gofhe b 
mother bff. 
bed Pprear. cr 
suddenlyf there fefe a dfeadtal ome 
spied hie! Inkjfererp to his larger size, 
ble that he climbed down the tree as fast 
as he could. The picture shows the 
position of “backing water” as abe starts her attack. 


‘When you wish to erack 
the egg, you press the handles 
together and the jagged edges 
of the blades will make a 
clean cut. Ifthe ogg ix a raw 
fone, you can be sure that the 
yolk will not be injured by 
the blow; hence you will be 
able to "separate" the ex. 


dp ded to photograph an 
form of consulting the 


and 
had ALL artists’ studios have a 
north light because it is free 
from direct sunlight, varies 
Jess, und! contains mare blue 
than average daylight, 


wera in. post 
fo. The mother 
flew at him and 


gle in the interesting 


Casting Concrete Curbs in Molds 


“THE science of laying concrete ban made great strides in the 
past ten years. Buildings are nowadays literally poured 


into shape, 
er ill exe: wor deduct 
try theidhw oro puttign dow concrete 
ccilfoitfe sgn may be packed 
lng tag wa ond. Te ons 
‘nakle tdidrocks 


hhave slots cut in them and the ends of the 

‘cross pieces fit Into these slots. They are held firmly with small 
‘wedges. Those modern steel forms replace 
‘the old wooden ones that wasted lumber, 
time, and. labor. 
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Electric Shocks Stimulate the 
Hen to Lay 
CTUAL physiological effects produced 


by mild electric shocks are. still 
Professor Berngrd, an 


Thng sce 
by mild 

his ich a 

he hes wil hock 
jn the small 
passes. througif their 


he boxes they lay their eggs in are also 
afranged to shock them. Means are pro- 
vided to regulate carefully the amount of 
current, and it is always kept below a 
value where it would cause any violent 
nerve reaction 


Inner Tubesjin Séats 


absorbed by the inne# tube arrangement, 
fand the driver or engineer, a 

the ease may be, is «pared 
many a jolt, 


Machine Pulley Calculation 
Is Simplified 
FOR setermining the size of pulleys 
quired on a machine belted to a fe 
engine this simple calculator has been in- 


vented. It as a dagk disk which is 
moval ich Yas graquationd to 
ro aiamfteds in ifehes. 
outer its tions in revo)p- 
tions te of the eAine. 


ith the engine- 

to the known 
minute of the engine. The 
diameter of the pulley required will be in 
Tine with the revolutions per minute. 


It Has Only Two Legs 
ATURE forgot to give this quien 
legs, s0 the farmer php ow (Chad 

deve toanatobp 1h bale 
not resting po. fe 


the afta 
"Thig anffoa 
* been 


Stockings Can Be Tested with 
Transmitted Light 


Mii og setts 


mean light that is allowed & 


ha pice per 
i 


transmitted 
Tight 


into use 
ings. TI 
stocking. 
and in a 

‘An Ei 
ings befo} 
photograkh shows how eany it i to see 
through the stockings when they are hung 
in this manner. This system speeds up 
inspection work 


Something New in Mops 


IKE everything else, mops ean always 
‘be improved on; here you see a 


been improved. 

Tn the rst 
itself. TH rope 
directly tothe wi 
beneath a foller at 
When you have fink 
you take hdld of the 


hhang it out to dry. 

Later, if you wish, you can 
use the mop as a duster for 
the polished floors, 
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Leather Cups Help Him Drive SS Making a Bicycle Seaworthy 


TTH his arms severed a S TARTING with an or 

above the elbows in a S dinary bicycle, a Bel- 
railroad accident, this man N gian inventor named Goffin 
tured inventor because he Duilt a boat. 


wanted to drive his ear. To 


Overcome his tremendous 
ne (ey 
tl ‘ } 
tichty 
ro 
teal en 
i 


der to the rear end of the 
body. It, was then ready 
to 0. ‘The picture below 
| shows how this novel ma- 

chine looked in the 

‘Taking his pla 
saddle, Mr, Goffin started 
the pedals and his boat 
traveled forward, It was 
‘auch a success that many 
Belgian sportsmen are now 
demanding duplicates, 


arin 


driver to turn quick- 
Ii pracy any ire | 
dion 

"The driver has gained || 
considerable experience in | 
Handling his little ear and 
he is able fo thread in and 
out of the traffic in Kansas | 
City with perfect ease. 


This Perfect Cone Is a Waste-Pile 
[20k twenty years to pile up vis huge 


near by 7 


fof the cone slopes in a 


ee — MI eraight line at an angle of thirty degrees 
“rmiennms id not douot ie driver = ‘The slag was lifted to the top of the plle bY 3. Gottas mach diapuoed Ucice 
a bucket conveyor. is 
Spinning Arc Makes the Light _ Knife for Cutting Tire Sections 


Engine Gives Speed to Bicycle 


IN the new are light that a French in- A SE4RE fireififiite ate though a 
‘entor has brought out only one carbon “PVHIS little motor develops full horse tirefscctfon With caso) The fenife 
clectrode is used, ‘The free end of the elec- 1 power, although it has only one power diivenfity wéker ia ptlowed to drip 
trode pase through the enter of cylinder. It is air-cgoled, and the parts on the pint @ dutat (roth a farpe above, 


oy, s9-that Rubber Phoul walls bel ha wat 


knife 
ttacH6a to The tife is placed Wer « mandrel, which 
reyfriver. holds it while the knife cuts. The section- 
iay(Yp cov- cutter is used in the laboratories of tire 
abotin« wfacturers, Chemists and> physicists 
eylinder is Tubri- make use of the sections where possible 
cated by introduc- instead of using a whole tire. Sections 
with the such as are used in salesrooms, also serve: 
. to show the completa tire construction. 


the current passes t 
up a magnetic field 
tthe are to rotate around the circle at three 
thousand revolutions « minute, 


‘Attach this motor and save fatigue ‘This bw tieatione 
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Using Liquid Oxygen in Firemen’s Gas-Masks 


} 


‘This mask contains a two- 
hour supply of liquid oxygen. 
Usually’ compressed oxygen 
fs used in gas-masks, Dr. 
Bernhard Drneger of Lubeck, 
who invented his mask, has 
evised “a. method for ‘con. 


vverting the cold liquid oxygen 
{nto warm vapor before (is 
breathed 


Air Takes the Place of 
Eight Carpenters 


HE airdriven planer here 
shor 


in equipped with a re- 
volving Kepile, that is Jeqpnected 
diredy df of fafa but 
powefful aif tufbine, the air 
is allfwed (pass tffrougit the de- 
vice and it is brought in contact 
with wood, chips fly in every 
direction, 


‘This is indeed a very busy little 
tool. fe 


construction of wooden ships. 
In m contest the machine 
planed off a big timber twelve 
by sixty inches in fifteen and 
one half minutes. It took nine 
men twenty-two and one half 
minutes to do the same job. in the war 


Time Off for the Airplane Pilot 


N aute of i Zoro keep an airplane 

steady if tht without alteRtion from the pilot, 

has been invented by Georges Aveline, a French 
engineer. 

Briefly, the device consists of a circular tubular 
container half filled with mercury, which makes an 
electrical contact. when the plane tilts, actuating a 
compressed-air cylinder, which gives the proper move- 
ment to the control devices. 

Planes have been flown for two hours without a 
hand on the controls, and the device has been adopted 
by. the British Government. The aviator can 
ntly disconnect the device and take charge of 
the machine himself if it should become necessary. 


‘The fireman wears the tank 
fon his back: as you see, the 
Cciled tube. through which 
the oxygen passes (5 exposed 
to the air, Which warms ft. 
‘The man inhales seventeen 
‘quarts of vaporized oxygen 
‘minute, and the gas he c 
hiales escapes through a con: 
venient valve 


New Flies for Anglers 


‘ANY anglers are now using a 
plug of wood painted and 
shaped to the general appearance 
of the live creatures theyformerly 


depended upon. dBgm¢ the 
“plugs ‘made tiny 
propplleXrevetips cle to thi head, 
prodhicihy swttfs such as thofe of 


darthg minnow. Others wob! 
and wiggle, the action resulting 
from finishing off the head end at an 
angle or attaching a small metal 
collar. As the bait is drawn through 
the water, it dives or wobbles 

Another form of lure is made of 
deer hair built into the form of an 
insect or small animal. 


“The wooden creature on the left wigsles through the water 
like a'minnow; that at the right is made of deer hair 
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Make the Phonograph Record Loud or Soft 


This clever invention can be used in either.a room or an auditorium 


HY is it that, after you have 
spent several dollars on a won- 
derful piano solo played by 

Hoffman or Paderewski, you are dis- 

appointed when you put it on your 

phonograph? And how inadequate 
are the phonographic strains of a band 
concert! 

A well known English manufacturer 
undertook to improve this condition, 
and has now perfected a sound- 
control phonograph that he ealls the 
stentorphone. 


How the Sound Is Regulated 


‘This amplifier, which possesses no 
lectric amplifiers to get out of order, is 
capable of magnifying ordinary phono- 
graph sounds ten times. A lever, how- 
ever, regulates the sound to accommo- 
date the acoustics of any interior, 
from a small room to so large a place 


as Carnegie Hall in New York. Its 


first application was during the war, 
when it was installed in an airplane 50 
navigators could shout instructions to 
‘troops. 

The stentorphone is controlled by 
a small electric or gt 


fa small 
From the 
air reservoir the air is conducted 
through an india-rubber pipe to an- 
other cylinder in the phonograph 
cabinet. Thence it passes through a 
tube to a regulating cock, where it may 
be by-passed through a silencer into 
the atmosphere or directed into the 
sound-box. 

Within the sound-box is a simple 
grid valve, delicately sprung and 
balanced. When the by-pass is closed, 


THE 


the full volume and pressure of air is 
exerted against the sound-box valve, 
which opens to its full extent and vir- 
tually serves the same purpose as the 
blower of an organ, the volume of 
sound depending upon the amount 
and pressure of air. 


The Simplicity of the Mechanism 


‘The moving portion of the valve is 
in one piece with the needle-holder. 

‘There are only three parts to the 
valve, On the sound-box is a screw 
for regulating the flow of air to the 
sound-box valve, a rising and falling 
rod, marked for position, indicating 
when the adjustment is correct. In 
full blast about six cubic feet of free air 
‘a minute is delivered to the sound-box. 

‘The disk table may be independently 
operated by a clockwork motor or by a 
tiny compressed-air motor. 


POWER UNIT FIXED IN A 


CONVENIENT ADJOINING ROOM 


Rotary 
bir SR oon 


Weight 341bs. 


valve in 
‘The valve 
‘amplify the 
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peas through tube into Tong coed pape hat rests So 
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Getting High Explosives from Our Forests 


A tree may furnish the TNT that will later uproot its stump 


RASH! A giant 
spruce-tree falls to 
the ground, leav- 

ing behind it a’ deep- 
rooted stump. Parted 
forever? Not necessa- 
rily; it is quite possible 
that the tree may come 
back in another form 
and blow up the very 
stump that supported it 
all its tife. For eymene, 
fan oil necessary in the 
manufacture of the ex- 
plosive known as TNT, 
is now produced from 
the pulp of spruce, fir, 
and balsam trees, “And 
ce the war TNT has 
been used extensively 
for land-clearing, road- 
building, and similar blasting opera- 
tions. 

Suiphite turpentine, from which 
ceymene is derived, has always been the 
bane of paper manufacturers, and it 
‘was primarily through the efforts of a 
paper-making company that this th 
pentine was put to use, 


First the Wood-Chips Are Cooked 


In the manufacture of paper, the 
logs are chopped into chips, which are 
put into an enormous steel digesting 
tank, 

‘This tank is filled with water 
which bisulphite of lime has been dis 
solved. Then the mixture is. boiled 
under pressure and at high heat. This 
boiling takes the tars, resins, and color 
out of the wood fiber. ‘The eymene 
escapes in the steam and gas. By the 
new process, this is now distilled. 

The gases are driven into a cofled 
Jead_ pipe several hundred feet long 
which resta in a wooden pan filled with 
cold water. ‘The pipe is cooled by the 
water passing over it, just as is the 
worm of a still. ‘The temperature of 
the gases passing through the pipe is 
reduced below the condensing point of 
steam. Therefore from the end of the 
coil there emerges a liquid and the 
remaining vapors; they pass into a 
separator. 

‘The separator consists of an anti- 
monial lead pipe five feet long and 
twelve inches in diameter. In the 
center of the pipe is a lead partition or 
a batle-plate. It extends to within a 
foot of the bottom of the pipe. The 
liquid and the gas strike the partition. 
‘The liquid, which consists of sulphite 
turpentine” and sulphur-impregnated 
water, drops into a separating-tank. 
After it has stood in this container for 
half an hour, the two constituents 


ditches, ete. 


Two tons of wood-pulp will produce one gallon 
of cymene, from which six pounds of TNT can be 
obtained. Everybody knows that this high ex- 
plosive is so powerful that six pounds is a very 
large amount indeed. 

What are the peace-time uses of TNT? Among 


other things, it is growing in popularity with the 
managers of big Western farms because of its use- 
fulness in clearing land, splitting logs, making 
Of course the storing of such power- 
ful stuff is a very important matter. and should be 
made the subject of legislation. 


separate. Cymene, being lighter, rises 


to the top, and may be drawn off by 
picote placed at, various levels 
funneled 


are traces of sulphur 
dioxide, they may be neutralized by 
adding lime. Now the erude cymene 
is ready to be shipped in large metal 
drums to plants where it will. be con- 
verted into an explosive. 

Let us hark back for a moment to 
the vapors that we left striking against 
the batlle-plate of the separator. They 
go under the leaden partition and are 
forced into a wooden tank about 
eighty feet in height called a "reclaim 
ing tower.” The inside of this struc- 
ture is filed with hollow acid-resisting 
tiles in order to increase the absorbing 
surface. Into the top of the tower a 
raw cooking liquor for use in the 
digester tanks is pumped; it trickles 
down through the tiles, absorbing the 
fgas, and finally leaves the tower from 
the bottom through a pipe that con- 
veys it to a tank where it is stored 
until needed. The vapor thus saved 
represents real money. Instead of 
Deing permitted to escape into the air 
it has enriched the liquor which is to 
be used in cooking fresh wood 


The Chemical Parson Gets Busy 


The method of conversion con- 
sidered most effective was invented by 
Professor Ralph H. McKee, of Colum- 
bia University, formerly the official 
chemist of the Paper and Pulp Asso- 
ciation, 

‘Nearly all the sulphite turpentine 
‘as it comes from the pulp-mills, con- 
sists of the hydrocarbon eymene.. This 


« 


erude cymene is first 
passed through a mass of 
calcium chloride, which is, 
the ordinary bleaching- 
powder used in laundries. 
It has a great affinity for 
water and dries out most, 
of the remaining sulphur 
solution. ‘The sulphite 
turpentine is again dis- 
tilled, It is mixed with 
about § per cent of its 
‘bulk of chloride of alu- 
minum while a stream of 
hydrochlorie-acid gas is 
passed through it, Here 
‘we are in the presence of 
one of the mysteries of 
science. The chloride of 
Juminum is a “‘chemical 
parson.” Although no 

trace of it appears in any of the result~ 
ing products, it brings about certain 
new unions of atoms that have under- 
gone molecular divorce. Pure cymene, 
toluol, as it is often called, has now 

n obtained. 

‘The changing of this forest toluol 
into an explosive is simple. It is com- 
bined with sulphuric and nitric acids 
until it is triply nitrated—whereupon 
it becomes trinitrotoluol, which is the 
proper name for TNT. 

W. A. Schorger, of the United States 
Forest Service, places the average 
‘amount of cymene derivable from a 
ton of pulp at half a gallon, The pres- 
ent annual output of pulp in the 
United States and Canada is more 
than two million tons. Thus a million 
gallons of cymene could be obtained in 
‘Ameria each year. And from a gallon 
of eymene six pounds of TNT ean be 
made. 


TNT's Peace-Time Uses 


What are the peace-time uses of 
‘TNT? 

‘As has been mentioned before, it 
fs used in various blasting operations, 
‘Take, for example, stump-blasting. 
One report shows that a solid oak 
stump three feet in diameter, rooted in 
clay, was split into three large pieces 
and thrown ten feet into the air by a 
‘small charge of TNT. 

Again we find that splitting logs, 
making ditches. and breaking boulders 
are three more of its accomplish 
ments. 

Used for land-clearing in general itis 
very successful. Tests were made on 
two thousand farms in Wisconsin, and 
as a result all the farmers in the vicin- 
ity are anxious to buy TNT. Its new 
source has apparently been discovered 
at just the right time, 


SoH 9 + 1 


Tricks on the Phonograph 


Bent pins, paper funnel, ot felt 
hat will draw music from it 


increase Exten meniy band todo ts soccefuly 
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Madison Square Garden 
Houses Huge Pool 


‘HE interior of Madison Square 

Garden, in New York city, for- 
merly used for horse, dog, and poultry 
shows, not to mention the cireus, has 
heen. turned into one of the largest 
swimming-pools in the world. This 
was accomplished at a cost of $250,000. 
One hundred men, working for’ two 
months in day and night shifts, 


effected the really wonderful trapsfor- 
mation, | 

‘The poolfwhic Ae bi le 
unrpnteedwaterprapt, isf 110f feet 
wwidd by 1f0flong, ag hole 1,540,000 
galldns of wAter, kefft clean py filtering 


erilizing. It is five and a half 
feet deep in the center and three and a 
half feec deep at the ends of the pool. 
It requires six hours to fill and six 
hours to empty the basin. 

Six diving-boards accommodate or- 
dinary divers, while for the more ad- 
venturous there are two fifteen-foot 
towers, reached by ladders. Lovers 
of water stunts are looking forward to 
some interesting “events” in the old 
Garden this winter—for it is planned 
to make the pool a permanent institu- 
tion, Seats to accommodate ten thou- 
sand onlookers surround three sides of 
the pool 

Miniature falls at one end of the 
pool beautify the place, The sight is 
worth going a long way to see. Think 
‘of the convenience to office workers — 
for it is in the heart of one of Ne 
York's business sections—in the neigh- 
borhood. In the dog-days many of 
these workers preferred a cool swim to 
a warm luncheon. 


‘Square into 
‘problem of rental which has threatened the buge 


‘To prevent fires in cotton ins duc to static electricity, wires should 
bbe connected with the machinery and then with grounding-rods 


Grounding Static Electricity to Prevent Fires 


TATIC electricity, according to 
government experts, is responsible 
for many of the cotton-gin firgs that 


were formerly attributes to 
Hence it has been 
cotton-gin machinery 


manner shown abovel so any 
static electricity caused by fr 
be safely grounded. 

Starting at the suction pipe through 
which all the cotton is carried to the 
gin, insulated copper wire is connected 
with the telescoping section directly 
below the canvas joint. Two or three 
connections are made along the pipe, 
depending on its length. All these 
wires are connected with a heavier 


welve the 
ee nih dexraction 


itches Ing (two win 


wire, which is grounded. Next comes 
the Cleangs. Coptacts are made with 
y ns the larger ones hi 
All “the journal- 
on onf side of the cleaner 
Here a second ground- 
ing-rod is insfalled. 
‘Then all the journal-boxes on one 
side of each feeder and gin-stand are 
wired, The screens of the cleaner 
feeders and the lint-flue are con- 
nected and a third grounding-rod is 
installed. All the various wires should 
be soldered to the grounding-rods, and 
the contacts should be very tight. 
Static electricity has been the cause 
‘of many mysterious fires in the past. 
It is created by friction between two 
dissimilar bodies—as, for example, 
belt and a pulley. The electricity’ is 
stored up, and when it becomes in- 
tense a spark will ly between parts of 
the machinery. In dry weather, when 
the humidity is low, very little electric 
ity will eseape in the air; hence there 
are more sparks than in wet weather, 
and in consequence more fires, Men 
working in cotton-gins have often 
found that when they pass under a 
belt in dry weather their hair will rise 
and their skin prickle—all due to 
static electricity. 


Radium in the Gem Industry 


[NTERESTS) expysipents have 

ureau of 
Mines, bt eto, a, wMa_refer- 
ence to the coloring of gems by radium 
radiation. 

‘A colorless Colorado topaz, after ex- 
posure to the penetrating radiation, 
acquired a yellow tint. When the 
stone was exposed to light, however, it, 
lost its tint, and further experiments 
are now being made to render the 
radium-induced color “fast.” 
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Chest-Protectors in 
the Subway 


THE geass 


She Is a Sculptor 
in Soap 


NEW medium in which 

‘sculptors ean work has 
been discovered by” Miss 
Anne Hershey, s student 


as the 


rush in the larg 


‘at Mount Holyoke College. etl 
Miss Hershey works in com 

mon whi 

Miss Hershey's only 


modeling tool rn najele toa oe sneha 
With the pot ly at ahe might be crushed 


cases 


teal and is 


tings of plaster, — the Tonther and it 


mold leaving un. purpose very well 
harmed, Having advanced around ‘the waist 
the art to the point where 


around the neck hi 
castings can be mae, Miss 


Hershey now accepts orders 


Shop-Window Posters Wear Real Clothes 
poster: 
Avenue shops. ‘These posters are made by Mrs. How the protectors worn 


Expanded Lath for Building — bekery of 


ERE fs a new kind of building- from tpad 
lath. “It J nald to be stronger colored wa 
fand more durable thy fon it. 

‘Thefhair{ig made ct corduroy in some instances, 
and off colo®d wool in others, when the lady has 
blondd or gorgeous red tresses, for instance. 


Making Shoes to Fit Corns 


abe 
ribs. "Aa will be seen, thd ribs are 
not x0 wide as the strips, so that 
the plastic covering when applied 
gets beneath and around these 
ribs, forming a perfect key, which 
becomes a part of the structure 
itself. A careless workman can- 
rot waste plaster with this lath 


this. part 
of the shoe to streteh and form a 
depression. A valuable hint to 
those who are troubled with corns, 


Tue problem of how tapestry 
may be woven by machine has at 
last been solved by a Frenc| 


Statistics of Ne 


‘ways convey been *n hand product and too 
Ife that ig a costly for the average home. The 
e machine imitates the movements 
te 


of the hand weaver exactly, 
and will weave tapestries up to 
thirty square yards in size. 


three times the 
ion of the world. 
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Scraping Potatoes 
Improves Them 
MEAT fs sxovtest neue 

the bone, and. the 
richest -nutriment in vee 
the skin, 

we. invariably 
latter and by 


mitch of their nourighy, 
ment,” Ip Wie pjeture ab 
you he 
erat fas 
serait 
ly askyou 

This seraper has a tin top 
and a” handle that you 


grasp ux you would & bath- 


brush. ite under surface 
{is covered with an abrasive 
material that chips off the 
skin as you run it sero the 
surface of the vegetable 
Apart. from 

ituined by p 

tables with this 

there is an undoubted econ: 
omy in ita use. 


For a Dry Head while Swimming 


T Ate well around the neck—at least 

‘that much can be said for the swimming 
“collar” shown below. It is made of 
celluloid and has a rubber top and bottom. 


Whay's it for? To 
Whyp 7) fe 
theif is # gh 4 
contend) the prljer ix 
ful 

ren lf wave splash 


in the face of a 
tinfd girl, she is apt > lose her nerve. 
‘The celluloid collar ts this. from 
happening. However, it also prevents her 
from putting her head in the proper swim- 
ting position; the must hold it stifly erect 
regardless of whatever position her body 
may take, 


fe kefere you on a 
ke cf matches. To 
piek up the stack you simply erook your 
fingers. ‘There you have the principle of 
the familiar grab-bucket 

Tt wouldn't pay to pick up logs one by 


‘one with only hat par- 
tieularlf in high-labor 

So the frab- indapd, Hy this plet 
shows 

The ket practfally 
fat fhith Tb huge fingers. Sometimes 


tthe std fist must. close altogether, par- 
ticularl¥ when coal is hoisted. ‘Then it is 
called a “clam-shell” bucket, Sometimes 
more than two members or shells must be 
Provided, and then the fist is called an 
“orange-peel” bucket. 

‘This particular steel fst is thrust into a 
pile of logs and picks up. 
‘about a hundred of them 
at one powerful grip. 
‘One man in a portable 
‘engine-house thrusts the 
open fist into the pile 
(its own weight is all 
that is required for that), 
closes the fist s0 that i¢ 

tly clutches the load 
cf logs, lifts the fist and 
its load, swings it around 
and drops it where he 
pleases—all by moving 
2 lever or two. 

It is not difficult to 
appreciate the amount 
of labor saved by the 
‘use of this huge bucket. 

a 


i 
¢ 


Celluloid Acts Like 
Half-Tone Screen 

HAT rognd metal ring 
held in front of the lens 
1 Uhe eamera shown above 


i 


nitains a celluloid. eereen 
hat will soften the outline 
f objects photographed by 
the camera. A regular 
halftone screen is com- 
‘and expensive for 
natgyr’ "TBs luo) 
pontine on 
thesumuat Ae 
1H halletone fered 
irewlar ha 
of celluloid is clamped 
between two gla p 
around which ix a metal 
holder 
With this simple tittle 
ize, which ¢ 
tow do 
mate 
tachieve the sam 
the professional portrait 


photographer. This proc 
fs known as soft focusing 


Mechanical Luminous Flag 


A NOVELTY in gs has boon invented 
by James D. Houston of East Aurora, 
New York) It 
are mount a 
lass tub! have 
Tower en 

‘The 
laminated by an individual bulb and re- 
flector placed at one end of the tube. Each 
‘tube is painted in stripes or stars, 

‘When these glass tubes are rotated, by 
actuating the work-ebaft that drives them | 
Simultaneously, an Sindulating, effects ¥ 


obtained that resembles « waving flag. 


‘East Aurora, New York, ie the birthplace of this ag 
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This Ship Was Painted 
Resting in Water 
r 


ship has to be 
put into dryapek 

‘operat 

Inno df oc 

Tule bY over o 

the M 

Thebpi fove shows one 


ped 


merchant ships being 
this fashion. 
BMore she was turned over, 
we was stripped of all fittings 
‘that might have been damaged 
by the water. 

‘When one side of the ship is 
finished, she will have to be 
turned over and the other side 


whi 
‘As the “set” of hacksaw 

teeth wears during use, thus 
reducing the width of the cut, 
8 new saw should not be used 
in a cut already started. Tt is 
better to turn the work over 
fand start fresh. 


Here's a Wrench that Will Fit Any’ Nut 


"THE Patent Ofc fen are filed with patents granted on 
[nventors have 


“universal” wrenches. 


yet it will 
‘but it wil 
at all 

Tt fs made in 


piece—ndthing to get out of order, nothing 
to break. The nut is gripped between the claw end of the 
‘wrench and the inner part of the eirele. 


Making Their Shoes for a Rainy Day 


will be scraped and painted. GOME parts of Chile have certain drawbacks that will forever 
‘debar them from becoming fam ith resorts. Of such 


factories and the:soles are made by local carpenters. 


Over a Japanese Bay by 
Aerial Car 


E of the Western world 


“loop the loop’ and 
“shoot ‘the ebutes"” i our 
amusement par i 


Japan. the peonje ingutf© in, 
in| 10 ‘au 

to, 
thlind Ydes iff acrond Tot 
bad in an acrialallway. 


‘The cara hang on stout 
ccablos that are stretched across 
the bay and they are operated 
by a motorman who stands in 
front, The ears are made 80 
that they will float, in ease of 
accident. 


‘SHANK-YISHING is now an im= 
portant industry in Lower 
California. The fins are used 
by the Chinese in soup; the 
liver furnishes shark-oll; the 
remainder is dried for fertilizer 
‘or chicken-feed.. ‘The fish aro 
‘caught on long lines carrying. 
fifty or one hundred hooks. 


jonths rainy season, 
Fewenty-five hours 


the picture have to 
ther tops to thick 


He Can Change His Clothes Under Water 


CONTRARY to the beliet of people who don't awim, it is very 
difficult to_keep the bod 


purtace. 
this tendency to 
biped imaelf completely 
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New Knife Cuts Bread without 
Creating Crumbs 


READ crumbles if itis cut with a dull 
knife, and in some instances a 
knife will do it too. What's the rem 
for this? ‘The knife that ia shown i the 

picture above, Tes edge is 
serrated at rogular inter- 


to fhe point of the knife 

ft each stroke of the 
blade clean eut through 
the bread is made, Very 
little pressure on the knife 
is necemary. 


Dip you know it is possible 
to engrave the surface of 
dlamonds? A. Frenchman 
devised tools by means cf 
which It ean be done, 


Tea-Shop Sign Spouts Real Steam 


A BOSTON ton merchant hung a larg tea-kettle in front of 
je the kettle he placed 


his whop, 
put a small 
A short ti] 


oy 


xi. the water in the 
fed out of the large 


Side-Dump Service for the Truck 


‘HIS new motor-track body is designed 
for the use of contractors and special 

adapted to serve the concrete-mixer in 

road construction. The two boxes are s0 


‘mounted and balanced that-they camp 

emptied at] 

Each be ind gFivel fof 
The West 


loaf the material 
from the cars into a measuring 
hopper sft high enough for a steady pro- 
cession of these side-dump trucks to drive 
tunder, The trucks convey the sand and 
gravel directly to the cement-mixer without 
the delay or expense of any intermediate 
handling. ‘The truck-driver ni 

leave his seat during the Ali 
emptying of his load. 


efficient 


-TEVENS 
ove and on it he 


Book-Seller Adopts Peanut-Vend, 


Automatic Lock Holds the 
Sash at Any Height 


F a window is equipped with 


the new foc shown bovg, i 
ee modi a 
weigh 

fs ob cam bye tao 
laf on tp ot witfower een 

cain, Atel lever 

arith rubber touches the 
Spper aaah, After it has been 8 
Hass any. tempt, be sie er 
lower ether, gaat wil simply 
tighten ts hold ‘The rubber edge 
prevents damage tothe Woot. 
work 7 


‘A xew Idea for conserving hpace: 
in storing wheat hails from Eng- 
land.” Crush oF rough-grind the 
wheat, moisten it with steam, and 
pack it'in blocks. In such form 
the ould take ‘up much 
Je space than in the loose state, 

When needed for flour, the 
wheat “briquettes” would mere 
Ty have to be crushe 


peanut-vender 
is whoeled from, 
market becomes 


public mind with a 
‘owing them. ‘This idea of 
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Easily Adjusted 
Bottle-Capper 
A NEW. bottle-cap 
per, Invented by 
Harry J. Lebhers 
Frederick, Marylan 
consists of u base bavi 


Getting the Most 
Out of a Candle 


YANDLES cost more 


extending yp t 

ngard. Kus WA renee, but 
pho hectind verbion! number of 
Ahead rach por tuned Ith 
tpn, “Plates enage rpc ecectald | \ matter. In the average 
sitdably around the fuga NH case, probably one Atth 
ttandard, and to the ie \ of the candle in wasted, 
fare attached a bottle / By inserting three 
feapper and the oper into the bi 
ating handle t 

The handle, whieh = 
4a pivotally mounted on Electricity Produces a Movie Scare 
the plates, terminates in 
small "gear segment OVING-PICTURE experts resort to every possible means to obtain Wien Ligge wan taken 
concealed» within the certain effects. Electricity oftencomes te-apelr aid. It was used here in 1914, a monster xus- 
plates, but ‘of suitable to make a comedian's fysratang on off It in gAimple little trick that may engine was in process of 
fize to engage the rack be duplicated with thi/aid of f statfe ach It ‘had. foar 
when the handle is in A metal plafe is arginged of thatliyd a Fnimself under it. ‘This  eylinders of 39. inches 
‘any but a vertical posl- causes his haf to stfd on ghd in the man fs diameter, developing 


tion, By raising the 18000 horsepower at 94 
handle vertically, the revolutions a minute, 
ipper ean be quickly ANY one looking at a map of Japan will see that it consists of several large The Germans removed 
‘adjusted to bottles of islands and innumerable small ones. It is proposed to link two of the islands it but returned it at the 
‘different ty pen, with a railroad tunnel, four thousand feet of which will run under the ocean. end of the war. 


* and ‘Stills’ Have Clean Spark-Plugs All the 


WOULD you lke to keep a 
set of clean spark-plugs 


‘This Camera Takes “Movi 
HIS French camera is for 


Se ci pp the atest os saat 
melee (pect sat eeunee 
Sh Pose 
a Ga er i ge 
ens Hm, Mo ee 
foo by ai ie 
ai Np he tl hdr 
we Sl dave nd te ol 


apparatus placed in the tool-box 
of the automobile, As the car 
travels the vibrations of the 
machine shake up the liquid, and 
id that cleans the spark-plugs. 


time. exposures, and ‘Thus it i possible always to 

ous pictures. hhave a freah set of plugs, those in 
hundred and fifty separate views }] service being removed at inter- 
ean be taken, ‘These may be = vals and substituted for the 
enlarged to a good size. 1 tales "movies ane “state” ‘A new wpacepiug cleaner clean Set, 
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Air Service Tries Out Tent-Hangar 
= “TTENTING on the old camp-round” is 
a the nightly song of three bombi 
as planes stationed at the MeCook Flying Ficld 
yy at Dayton, Ohio. ‘They have 0. wooden 


hhangars in which to spend the night, but are 


try. ‘The tent 
and Boe hundred and thirty feet long. The 
front of the tent rolls up in order to let the 
airplanes in and out. 


This Seaplane Buoy Wears an Z How Many Telephone Calls 
Old “Shoe” Last Month? 
BOVE is the photo 


‘graph of an old auto- 
‘mobile tire that went to 


AVEN'T you often, 
been dubious about 

the accuracy. of your 
shone bill? 


ay bey 
for 

the 

Duo} 

sea) device lustratey 


Duof from possible dam- 
fage, It has another im- 
portant funetion — it 
ives the buoy addi- 
tional buoyancy and 
eliminates the necessity 
of filling it with cork. 
Si swing 


‘ean now keep 
telephone calls. Keep it, 
near the telephone, and 
‘every time you mi 

call, press” the lever: 
Presto! there is your rec 
ood of the exact number 
of calls made. When the 
telephone bill comes in, 


4 you will have the mais: 
fstwind. hey areapt b> Taction that every busi- 
thump into the buoys to — ——— reas man feels over a 
which they are attached Sanger bow bag ted ool By tha Unied etan A Sareea ‘hecked-up account 


Suppose He Should Sneeze! Testing Scales with an Automobil 


ONE pot the, most striking features of « recent parade was the ELOW you see an automobile used to test the weighing 
feat of Cameroni, the strong man, who, standing in the i 

tonnean of an automobile, towed anothep ear for two miles by 
means gf a pape held in his teeth, 


i 
it, of that the weal 
of 


The perfempnce an in hauling the of 
cear for fwoofles thr ‘eeth would make a Jeavy iron weights 
bulldog tursfreen wi trouble when large aces are to be tested, 

‘To fhe raf was a that acted as a snub- jed properly and is then driven upon the 


ther, bfsiced pmonstshtinden st: tested. The weight of the truck and ite 
Tt GameNt had , But load is known, and if the scales do not register that weight the 
they didn't, and go the feat was considered a great success. ‘owner ia sure to have an argument with the city officials. 


Casseranl pals oa aatomoble wi His th To two Ti Wack oad in tes when WOES are TVET 
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Beacons to Guide the Midnight Air Express 


New lighthouses planned by the government 
may make the transcontinental air routes safe 


‘AVING charted the first 
‘model airway” between 
Washington and Dayton, the 
United States government will 
shortly install upon this route the 
first aeronautical lighthouse. If it 
meets the army tests, and if funds 
are fortheoming from Congress, the 
‘entire route will probably be marked 
with similar lights. Not only is the 
army interested in the establish- 
ment of air routes over the whole 
country for national defense, but 
also the Post Office Department, the 
commercial air transportation com- 
panies, and private fliers. The 
Post Office interest is probably 
keenest. just now because lack of 
scientifically {illuminated airways 
restricts the air mail service, 
example, mail can be carried by day 
flight from New York to Chicago; 
but, for lack of lights to guide night 
fliers between that city and Omaha, 
‘it must be transferred to a train and 
picked up next morning at Omaha 
for unother dyy's fight. Pro} 


interesting principles. 
Marine and Aerial Lighthouses 


ple, a marine lighthouse 
is many miles, but in a 
very small vertical plane. 
Since the needs of sailors 
on a ship are met if the 
light is visible from water- 
level ton height not ex- 
ceeding one hundred feet, 
the marine lighthouse is 
equipped with lenses to 
throw a thin disk of in- 
tense light to great hori- 
sontal distances. 

To the flyer rising from 
the water in a hydroplane, 
however, the marine light 
house would become in- 
visible in a few hundred 
feet. Searchlights have 
been tried as flying sig- 
nals, but at a distance of 
three to four miles these 
are visible only in a ver- 
tical range of about nine 
hundred feet, and then 
only in the direction in 
which the light is pointed, 
If revolved it is often 


By James H. Collins 


MS, 


If the 
wil marke 


‘of the United States votes sufficient funds, the government 
Toutes of airmen across the country with lighthouses and other 


Aistinguishing lights to make night fying safe 


gifficult to pick 


De 
‘The aerial light- 
house must throw 
sn 
light visible 
every direction, 
and visible alike 
to the aviator 
anywhere from a 

few hundred feet 
above ground to 
ten thousand or 
more feet. The 
light must be of 
about the same 
intensity at dif- 
ferent angles, as 
well as visible at 
great distances. 
‘The requirement 
necessitated an 


of lenses to dif- 
fuse the light at 
different angles, 
and to provide a 
light of great 
intensity. 

The light to be installed on 
the Washington-Dayton airw: 
will be visible thirty miles. It 
is designed for stations forty 
miles apart, so that an aviator 


will always be in sight of oneand 
usually twostations. About ten 


stations will by 
necessary for this 
airway, with addi- 
tional ‘lights on 
landing = fields. 
Each light will be 
numbered, and 
will indicate its 
number in a 
series of flashes. 
Lighthouse No. 43, for ex- 
ple, would give four 
short flashes, then a short 
dark pause, then three short 
flashes, and a long. dark 
pause to mark the begin- 
ning of the number, this 


combination being repeated 
continuously and —auto~ 
matically. 


The mechanism of the 
unattended marine light is 
used in these air light- 
houses. The illuminant is 
acetylene gas, the pressure 
of which operates the flash- 
ing apparatus. This gas is 
burnt in a diminutive in- 
candescent mantle, and as 
the light may be left to operate by it- 
self for long periods, provision is made 
{or the replacement of broken mantles 
by a‘‘mantle-exchanger.” A mantle 
breaks. The flame burns up through 
the hole in its fabric and ignites a 
wooden stick. When this is burned, 
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‘a spring is released, setting clock- 
work in motion, and a new in- 
candescent mantle is brought 
over the flame. With a charge 
of four mantles, it is necessary 
to look after the light only onee 
a month. 


Darkness Is the Lamplighter 


The “‘sun valve” mechanism of 
such marine lights is also to be 
used in the air lighthouses. | This 
device extinguishes the light at 
sunrise and relights it when dark- 
ness approaches, regardless of the 
clock. Should’ a thunderstorm 
black enough to require the aerial 
light arise in daytime, it would also 
operate. 

Inventors have devoted much 
thought to the development of 
trustworthy apparatus for turning 
lights on at sunset and off at sun- 
rise, but almost invariably their 
devices are based on clockwork. 
‘Such mechanism must be adjusted 
to changes of the sun day by day, and 
will not operate on days dark enough 
to require a light. 

‘The ‘‘sun valve" is as ingenious as 
{t is simple, being based on the physical 
Taw that absorbed heat is absorbed by 
anon-reflecting surface. Itis asystem 
of metal rods protected by a strong 
glass cylinder. ‘There are four of these 
rods, all made of the same metal, but 
the ‘central rod is coated with lamp- 
black, absorbing heat, while three other 
rods surrounding it are polished and 
reflect heat. All four rods expand in 
the same degree under the influence of 


by" oarine Tighthowe company. It 
‘apable of throwing its beams many ries 


heat, but only the central rod absorbs 
heat’ and expands yn 


ting to te pilot Yame a stream of gas 
sufficient for the air lighthouse. By 


‘means of the sun valve, an aerial light- 
house is always lit when needed, while, 
effecting a gas saving of 0 per cent. 

Night flying will not only Sbe 


feasible when airways are illumi- 
nated in this manner, but experi- 
enced pilots declare that it will be 
easier than day flying. Day flying 
over unfamiliar country is not 30 
simple as it might seem, there 
being no scientifieally marked air- 
ways as yet. By day the aviator 
Usually followsa railroad. ‘To take 
the wrong branch at a junetion or 
large transportation center is a 
common error. With night flying 
over a scientifically lighted airway, 
‘on the contrary, the aviator would 
always be in sight of a lighthouse, 
and usually two. By picking up 
the numbers flashed from these 
automatic signals, he would know 
in which direction he was going, 


the nearest landing-field. 
‘These landing-field lights would 
tell him three things: (1) ‘The loca~ 


tion of the field. 

landing-place upon it. 
direction of the wind. 

ing, it is necessary to fy. 

The direction of 


(2) The actual 
(3) The 


vane, shaped like 
is visible through flood 


faintains the Airways ? 


‘The job of equipping and’ maintain- 
ing airways is too big to Be handled 
bythe government alone, therefore 
towns along the Washingthn-Dayton 
routé have been asked tq provide 
Janding-fieldg and service fadjlties, 


Scrape the Peak off Coal-Storage Costs sf 


ne 

& ni 
method. th 
methods 


new systerf! employ ie 


al 


aur-nouse 


ont ix dumped from the car to a hopper below the 
ischarged 


up a bucket elevator and 


‘Through a ch 


is consists of a chain-and-bucket 
tor where the coal is unloaded 
‘a hopper below the tracks. The 


tracks: i is carried, 
ute into the yard 
a 


bucket elevator picks up the coal and 
delivers it through a chute to form an 
initial pile adjacent to the railroad. If 
the coal is for stoking, a crusher is 
placed in the pit, where it can 
be used for erushing frozen 
slack coal in winter. A ma- 
chinery house containing the 
driving-drums, to which are 
attached the ends of a steel 
cable extending over the stor- 
age-yard and having a scraper 
attached to it, completes the 
equipment, except for steel 
posts around the yard. The 
block and tackle holding the 
outer end of the drum cable 
may be shifted, according to 
where the coal is to be stored. 
When reclaiming, the coal 
is scraped back to the reelaim- 
ing hopper and delivered to 
the bucket elevator, which 
will discharge the coal wher- 
ever needed. 


By this system the storage area may be of any 
shape, even irregular. 

fand maintenance are extremely low, yet its ca- 
pacity is from fifty to one hundred tons an hour. 


‘The elevator’s first cost 


Painting Pictures with Light 
American-made stained glass surpasses 
famous cathedral windows of Europe 

By Latimer J. Wilson 


HE maker of a stained-glass 
window is an artist who paints 
with light itself. The artist 

designer first makes a sketeh in color 

on paper or canvas. This sketch is 
then copied in color the full size of the 
window. A black-and-white cartoon 
is made the same size, and the sections 
of its design are laid out in patterns. 

Since large windows must be reen- 
forced by horizontal metal bars aver- 
aging one foot apart, the designer must 
be careful to arrange his patterns so 
that the bars will not interfere. For 

instance, to cut through the face of a 

figure would spoil it. The shapes of 

‘the pattern are then cut out of the 

paper with @ two-blade knife, thd dis- 

tance between the parallel bibdes 
corresponding with the thickness of the 

Tead strips to be used to hold|the 

pieces together. ‘These shapes fon- 

form to the folds of drapery, the 
shadows, and details of the desig 


How Effects Are Obtained 


Note how the lines divide the vari- 
ous parts of a stained-glass window. 
‘They are strong and dark in the fore- 
ground and faint and diffused in the 
parte that represent distance. If they 
wore not thus softened, the distance 
would intrude itself upon the more 
important details of the foreground. 
‘This effect is obtained by partly con- 
cealing the lead stripa that hold the 
pieces of colored glass together. 

‘The lead strips are cemented to the 
ass and the window-maker calls this 
glazing,” In the part of the picture 
where distance is represented, to keep 


the glazing from being too prominent 
two and sometimes three thicknesses 
of glass are superposed. The narrow 
lead strips are then placed between or 
back of the pieces, a single sheet of 
semi-opaque glass of the right color 
being fixed in front of the glazed por- 
tions. This opaque sheet diffuses the 
shadow of the lead strips and renders 
them scarcely noticeable. Hold up a 
piece of white paper on which a black 


pear distinct when it is 
‘This illustrates gre ff 


Stirring the molten material it is 
poured out and run through a rolling- 
machine, which spreads out the colors 
in curious but haphazard forms. 
Unlimited colored effects can be pro- 
duced. Sometimes only one color 
sometimes as many as five—can be 
used. If the color permeated the 
whole thickness of the plate it would 
be too dense for ordinary use. When 
not stirred, the color lies on the sur- 
face in a layer about as thick as paint. 
‘To construct the final window from 
the original drawing the patterns of 
paper are pasted on a plate of plain 
glass standing upright so the light 
shines through the gaps to be occupied 
with the strips of lead glazing. Here 
fan expert artist is required. He sub- 
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Pieces of colored glass are being cut to 
the patterns laid cut on the cartoon, 
Care must be taken in selecting the 
colors and in cutting the glass 


stitutes pieces of selected glass for the 
paper of the pattern. He must first 
select the “key” of his scale of tones. 
Sometimes this will consist of almost 
pure white for the lightest part of his 
design. Ordinarily it consists of a 
warm, yellowish white, 


Judgment and Color Sense Necessary 


Often accidental coloring in the mul- 
ticolored sheet of glass will exactly fit 
the shadows or the folds of drapery in 
design. The precise effect desired is 
sometimes obtained by using two or 
three thicknesses of different density. 
To select the proper section of the 
varichued sheet of glass demands 
trained judgment and a good eye for 
color. Peter F. Bell, of the Lamb 
Studio, has recently been awarded the 
highest American prize for artistic 
merit in this capacity by the National 
Arts Club of New York. 

In the United States the art of mak- 
ing stained-glass windows has now 
reached a higher place than that 
attained by the famous windows 
European cathedrals, Credit for this 
advancement must be given the late 
John La Farge and F. 8. Lamb. 


‘of the pieces of glass have been painted and are 
in the kiln for firing. Complicated details and 
the faces of the figures must be painted on 


Seplember, 19 


Salone took reat 


receives a 


{boo light 


‘aianaions 
a | fie ae 
ite , Wes en 
a ts das 


space, is extremely 
eet, "Here it te 
shown in the role of 


‘which easels are pri- 
‘marily intended to 
Support the neretcher 
fand canvas on which 
the artist paints 


Learning to Swim in Vienna How Wireless Is Helping 


“ TQATHER threw me overboard.” the Farmer 
‘That's the answer many boys 'N various parts of the country 
will give you when you ask them farmers may now have the benefit 
how they learned to swim, of the latest market reports, sent out 
But the fathers in Vienna don't ole ‘his is made pos- 
treat their sons in such rough fash- sible bj fe coopegution of the Air 
jon. The boys are sent to a swim- 
ming-school, where they learn first 
to “swim” on land. They put on 
their bathing-suits and lie across 
straps that are attached to the sides 
of wooden frames. There are two 
‘straps on each frame, one 


reports as follows: From Orial 
day, a report of the Omaba live-stock 
t will be made at 11.15 A. 
(Central Standard time); at 11 
on the Kansas City live-stock market. 
At 2.15 p.m, a grain and potatoes 
report will be sent out, giving prices 
and conditions at Chicago, Minne- 
wath. He wears a life-belt that is apolis, Kansas City, and Winnipeg, 
ied by a rope to an overhead And at 5 P.M. a “Daily Marketgram,"" 
pulley. Thus the prob- covering national market conditions on 
lem of “staying up” is live-stock, fruits and vegetables, grain, 
eliminated while he hay, feed, and seed, will go out, 
grows accustomed to larly, reports from St. Louis: 
the water. He practises 
in shallow water with port; at 11.90 Aat. a Chicago live- 
instructors on all sides stock market report; at 2 P.x. a grain 
of him, and is soon able and potato report; and the Radio 
to swim without the aid Marketgram at 7 raat. 
of the pulley. It is hoped that these reports will be 
The illustrations give picked up by amateur radio operators 
a clear idea of the within the three-hundred-mile radius 
methods employed in of each station. There are also hun- 
this Viennese swimming- dreds of licensed operators in the areas 
school. Never will a covered, and the Bureau of Markets 
boy have fear of the hopes that these operators will receive 
after such a the reports and see that they are placed 
i in the hands of interested persons. 
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Reading a Water-Metgr 


HE 
read 


‘The number of these clicks a minute will 
give the amount of water flowing through 
the ditehes. 


Keeping Your Cap in Shape 
RDINARILY it is necossary tq stull a 


fap with pay edb it in phape. 
William 1 , stallgged yn Govfenoe's 
Talan® noticgd be to@ObNy ti soldifes had 
with tele eal wo.he dev strip 
to put aside 


. Moore's head contains a 


etal fem sintide to the one he is inserting. 
in the tim of another eap. ‘Two small 
clipe adjMst the thin band of metal 


‘This tip of meta keeps cape in shepe 


He Is Leaping Across a Four- 
Thousand-Foot Chasm 


MAGINE a chasm four thousand feet 
deep and sixteen feet wide: w, 


[foot jump, however, is well 
withill the world’s record for the running 
broad jump, which is nearly twenty-five 
feet. The record standing broad jump, on 
the contrary, is less than sixteen 
feet 


Here is an instance of cooper 
tion between the sea and the 


lost from a vessel during practice 
For two hours a navy. airship 


looked for the torpedo before 


out of the iD 
signaled a destroyer and dropped 
fa smoke bomb to show the loca- 
tion of the torpedo. Thus a 
valuable bit of naval armament 
‘was salvaged. 


| with This Tool 
machinist 


| wert sees 


free to move from mide to 
fide. Thus, when a drill it placed in a hole 
‘that is to be bored, the larger hole will be 
‘exactly concentric with the first smaller hole, 


Rat-Traps for Ships’ Hawsers 


run up and down t 
hold ships in place. 
hhave the hawygeryt- 


goes throug! 
bottom. THe are flexible wire prongs 
that bend inward at exch door. 


Varsepecting rts fal into this hewncr trap 


Length of Drive 


RACTISE long drives on the 
ya Maurice MeLaugh- 
Hin, the famous  tennis-player, 
who is also a golf enthusiast. H. 
in shown herewith demonstrating 
new golf machine that enables 
you to tell how far your ball 
‘would have traveled hadi 


th 
for 
ball that hangs at the end of a 
cord. 

Such an instrument as this 
drive recorder will be welcomed 
by those golf enthusiasts who live 
too far from the links to. ket 
there for a game more than once 
a woek. 


Domesticated Bowls 


Over the Water in a 
Horse-Car 


OTH ferry-boat and a horse- 
‘ear is the vehicle above. Thi 


Tt does not float; 
it runs on rails laid under the 
water. It would be impossible to 
use an electric ear for service of 
this nature. ‘The water would 
get into the motor and the passen- 
gers would. certainly have to 
finish their journey by walking. 
‘At first glance this ear reminds 
fone of the English and gFrench 
bath-houses that’ are thken a 
short way out to sea before theie™ 
‘occupants make thelr appearance. 


Keeping Back the Dross 


‘OT metal in a erucible pre 


[NDOOR bowling is » game in 
which tenpins are knocked 
over by large metal balls—Known 
‘as bowls. Outdoor bowling is an entirely 
different game. The object is not to knock 

tenpins, but to hurl the bowls as near 


‘This Movie Camera Is Equipped 
with a Motor 


OUTHY didn’t I think of that?” many 
of our readers will moan when 
see what Franiy Moris, 
hye 


movie camera, and 
the has put a battery of eight- 
volt, sixty-ampere power that has only to 
be started and the photographer can 
“shoot” in any direction desired with the 
assurance that the fim will grind out 
smoothly. 

‘Note the air cushion that the operator is 
wearing; it is a shock-absorber. 


‘Sap is the story told by the Army and Nary 
Journal. Some one has been tampering 
‘with the alcohol sent to submarine bases 
for the torpedoes. Somewhere between the 
point of shipment and the base, that pure 
Alcohol was diluted. 

So now all navy alcohol must be analyzed 
at its port of embarkation and again o 
arrival at its destination and the two 
analyses compared. Also whatever ethyl 
alcohol is used on shipboard must be 
‘denatured with croton oil and colored with 
a dye under the eye of the medical officer. 


a 


nents a number of problems. 

It is constantly giving off fumes 
that are in many cases injurious to the 
health of the foundry workers. If a cover 
is placed over the crucible, then the work- 


man cannot scrape rugent, 
it from getting into 
A cover has at ight baa tn bs 
not only helps to igep Ye mgfal hgfrbut 
also prevents the Prosaffromfettify into, 
the mold and eausfhy ulsounfl castings. 
laced on thi 


graphite “skimmer bridge” 
bottom of the cover s0 t 
lip of the erucible. holds back the 
rons, but allows the hot metal to pass. 
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Falling Four ui eee the, 


HE fing bun tn the life of 

1 paradhute ji ale ugh ibe nr arr 
and top feawiinghin hove, until 
hia parachfte mig 

‘This pi at Pont eld, Oklahoma, 


when Serglant I. Chambers made a spectacular jury 
from a height of nearly four miles! He is shown diving 
head first for the earth far below. 

‘Chambers fell five hundred feet before his parachute 
ceamse to life—after that all was clear sailing. 


It Is Impossible to Sink This Boat 


YET another non-sinkable boat has appeared. oats 
‘of this 


For Boring Holes Overhead 
and Out of Reach: 


HOWN above is a boring-tool 

that i just the thing for boring 
holes overhead and otherwise out 
cf reach.. The bit, mounted on the 


‘the operation of the plant. 
Tn order to detect leakage 
by this new method the oper- 


ator wears a pair of metal 
sandals connected with a hand 
telephone by flexible con 
ductors, Thus equipped, he 
‘walks along the row of wire- 
carrying poles, listening to 
sounds in the telephone. He 
is thus able to determine not 
only the magnitude of the 
Teak, but its direction. 


it can be made to bore a hole 
at any angle. 

‘The handle upon whieh 
the bit is mounted is adjust- 
able, s0 that holes ean be 
hhored at different heights. The 
‘old method of climbing upon a 
ladder and using an ordinary 
ratchet brace-and-bit is crude 
‘when compared to this modern 
‘method. 


Geysers from Twelve-Inch Guns 


AIMED at one target were ten twelve- 
inch guns and they were all fired at 
once. The picture below shows how 
accurate the shots were. Ten huge geysers 
‘burst into the air within a few yards of one 


‘The ships that fired the shots were the 
Utah, the Delaware, the Florida, and the 
aw SF ‘North Datote, al belonging tothe Atlantic 
t. 
This Automobilist Wears a Mask Breaks All Diving Records in 
while He Races Steel Tube 


‘HE calm, healthy driver OCKED in a cast-ateel 
of a racing automobile tube fifteen feet long, 
{x a changed man after he thirty-eight inches in diam 
He stan eter, yd weighing five 
from his place at the whe! tons, 4 E, Chisholm was 
body fatigued, face lined loweres He 

and drawn. Perhaps his Z went f 
face is eut by flying splin and tft algae, 
tera that have been clyppet there bai v 

board, track fury breaking the 
¥ sen diving record. 
teal «Yet ‘This tube carries its own 
pss Brad air supply, and Mr. Chis- 
0 uy “ holm, the inventor, claims 
inthe Bast. In ‘that & man ean remain in it 
consequbnce, he wore at = for four hours. ‘The tube is 
recent Lot Angelos race a é Towered by a donkey-engine 
itrange maak made of cham= " and cable. 

ols, — A metal arm, with a 
‘The mask completely steel hand at ‘the end, 
‘covers his face and yet is 80 reaches out from the side 
made that he ean breathe | fof the tube, This arm is 
weasly. This is done by controlled from within and 
‘means of stiffened flaps that = it will do all kinds of work, 
hhang over the holes for the from tying knots to lifting 
now and mouth. ‘metal bars, making the in- 


Goggles are worn to. prow vention ‘especially ‘valuable 
tect his eyes. ‘Sec trom the Nevada's guns at tart practice to divers, 


His Trunk Is His Dressing-Room Finding the Tension for Piano Wire 


pt to reveal almost 
‘see a strange trunk 


that ing-room. ‘The trunk 
belongs fo tains everything be 

Insidefthe fed, and by means of a 
trunk series of rheostata the 
an eleelic-| . 5 ‘current to each fork is 
ture, and a collapsible i controlled. Increasing 
resting table. The . for decreasing the in- 
body of the trunk is . tensity of vibration of 
divided into drawers fone or more of the forks 
that contain clothing changes the quality of 
and cosmetics. When - tone, f 
the owner, wishes, to % ‘The illustration 
“make up," he pullsdut Z showsa man comparing 
the bottom drawer and the synthetie tone pro- 
tases it for a seat. 2 duced by the electric- 


driven forks with the 
tone produced by a 
iano wire of the same 
piteh mounted upon an 
Clectrieal sonometer. 
‘As a result of much 


CALIFORNIA redwood 
‘may beartificially earv- 
ed by sand-blast. Por- 
tions of the surface are 


appearsin relief against 
uniform stipple back- 
round. Most of the 
work isdonein thecolor 
of the redwood. 


demonstrated that pi- 
fano wire is at ita best 


acoustically ata tension 


of 160 pounds. 
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Troll 
GHOWN above are trliey 


the great 
Dh 

inv ‘system for use in the 
conftructfon of large buildings. ‘The main 


cables extend the full length of the building 
under way and the conerete slabs are ear 
ried directly to the place where they aré to 
be erected, Cables are used for pulling 
the trolleys along the main cables. 


Waterproof Cover for Hat 


RANCE, of couse 
thought of thi 


hat-cover for rain 
Clever, becuusd, alg 
ervey a uff 

it han\pot hfe er 

cof sty, aga 

of our [torp\rarieNts, 


recent years rub- 


ve achieved a certain 
style, particularly those w 
by. women. 

‘The hat-cover is made of 


rubberized silk, Tt is in- 
tended especially for straw 

fastened under 
a running cord 
that ean be adjusted to fit 
‘The touch that puts “Paris” 
on the hat is the silk band. 


s to Carry Concrete Building Slabs 


t carry huge concrete building 


blocks in cradlp faghipa 46m place to place. They travel 
on heavy/efbl grails attached to them. At the 
othgy a is a second pulley to which are 
attifhed\fhe 

ey ter, of New York city, 

0 


ERE 
type 

the loadiy 

and the 


Chicago Provides Its Policemen 
with Forts 


HE general public seem to take a 


Fagformance of their duly and has pro- 
vifed them with portable 

Tighting criminal. who are resisting eap- 
ture by. barricading themselves in an 
advantageous porition 

A ateol screen en feet high and four feet 
wide provides protection foe two men 


Extension Arms Operate this Light Clam-Bucket 


and lowered by a new 


ex eh Hollis the bucket down while 
Is yng 9 Tif g verd light bucket can be used 
tid AotirdgAivoydr is. appreciably lowered. 


The ordinary bucket must be heavy 
enough to dig down of its own accord; 
Thence a bucket that would hold x ton of 
coal would have to weigh two tons. 

‘The new bucket, according to its manu- 
facturers, lowers the cost of every carlond 
cf coal’ fifteen dollars. The operator 
travels with the bucket in a small eal 
thus he is able to pile the coal wecurately 
and quick! 


° 


My 
: 
i 


Clip for the Carpenter's Ruler 


A CLIP for holding the carpenter 
ruler hus “now "been inven 
‘There is a safety-pin on one side of t 


Tong F here is a 
curved tachment at each end 
that preVlents tse ruler froma slipping. 


‘Tweive thousand dollars was paid at 
fan auction sale in Paris for the first 
Mauritius twopenny stamp, which is 
‘the most popular, though by no means 
the rarest, of the valuable postage- 
stampe. It was engraved by a watch- 
maker in 1847, Only a thousand were 
issued, and of these but twelve are still 
in existence. 


—= 


How Coal Is Tested for the 
Bureau of Mines 


WHEN the United States rov- 


ployof, the expert in the picture ean 
teachta very fair approximation of 
the grade of coal with the com 
paratively primitive tools he ix 
‘using 

‘Avsieve, a hammer, a brush, 
and a good deal of experience 
‘and technical knowledge are his 
implements. If he detects any 
signs of inferior quality, x xcien~ 
tiie analysis is made, and if the 
coal fx not up to sample it is 
rejected. 


Baby Can Now Have 
Automobile Crib 
PROUDLY you exhibit your son in his 


new automobile erib, Your friends ap- 
equally enthusiastic about the baby 


phing that 
frame of the crib.» This 
spring is what makes riding so smooth for 
the child; it holds the erib away from gh 
front seat and gives that springy motion 
which soothes the baby and keeps him in 
‘8 good. temper and in consequence gives 
his mother more leisure, 


| 


Baby is ot safe i the carat at home 


It Digs Post-Hole in Seven Minutes 


N hen the first transcontinental 

telephone line was being constructed, an 
improved method of boring post-holes became 
desirable, and a power-driven auger mounted 
‘on the rear end of a horse-drawn wagon was 
ut into use. It was slow and unsatisfactory, 
and has been replaced by a power-driven 


in plowed fields, irrigation ditches, 


and the like. The mounting of the 
boring-machine is such that it is 
possible to bore a vertical hole with 
the truck at any grade that is 
negotiable. 

‘The earth-boring machine is driven 
through a universal shaft from the 


‘This auger o strme and a quick worker 


power take-off of the truck transmission. 
Since there are four speeds and a reverse in 
the truck transmission, the boring-machine 
may be driven at a wide range of apeeds, 
thus adapting it for solls of different 
nature, such as adobe, clay, sand, and 
hard-pan. 


Tagging the Fishes 


“THE Ministry of Agriculture and 
Bureau of Fisheries of Great Britain 
have been conducting some interesting 
experiments in the tracing of fish and the 
directions of sea currents. From certain 
‘stations in the North 
Sea bottles containing a 
hhave been cast 
adrift. ‘The Sinders are 
Fequested to mail the 
postal. From the data 
‘thus obtained much val- 


movements of floating 
fishegzs. 

Fish have also. been 
tagged with a small disk, 
which the finder is asked 
to return, with the place 
‘and date of finding. 


Sick Are-Lamp Globes 
Go to Hospital 


ACTINIC rays of an ae gt 
will gradually turn the 
‘lane of the globe purple, whieh 
seriously interferes with the 
illumination ptodueed, The 
globes used in arcs designed for 
bhotographie use a 


most black in y/few 
ust be fepighes, 

they ary of 

con ft 

Ap hoficn Net’ y 

tionfis dot coorined to the sur- 


face, ‘but extends throughout 
the thickness of the globe, it is 
being removed by heating the 
globe in un annealing furnace to 
about 1000" F. After cooling, 
the glass becomes as clear ax a 
new globe. 


Letters Are Reduced in Size 
for the Air Mail 


UST aa the lettern carried by the old 

transcontinental Pony Express were 
written on tissue-paper to save weight, 
special methods are now being ysed to 


eat the tiny negative is what the 
airplane carries, Upon delivery, the recip- 
jent puts the letter ina lantern that en- 
larges it so it ean be read. 

‘A similar method is used to preserve 
official records in order to reduce the 
storage space that they formerly oecupied. 


‘The better wil be the sae of «stamp 


‘The Chinese, the Indians (North American and East), and the Egyptians have 
Jong used the lly a1 an article of food: it is now being introduced to Americans 


Lilies Are Being Used for Food 


are all familiar with water- 
lily culture for purposes of 
beauty; but growing lilies for food is a 
new idea in America, though it has 
been practised on a large seale for cen- 
tturies in the Orient. Dp. 
mel, chairma of 
tion Board, Tr. 
curator oft 
torical Muse 
lately have 
food value of the lot 
yellow water-lily found es, 
ponds, and rivers in the Eastern and 
Middle Western United States. This 
lily was highly prized as a food by the 


American Indians, just as its pink 
cousin, the lotus of China, India, and 
Egypt, isa favorite food there. 


Peeled and boiled, the American 


jentioned scientists 
the utilization of 


the American lotus 
is nbt difficult, telare the scientists, 
and there are numerous ponds and 
Inkes in nearly every State, whose 
waters are suited to the profitable 
culture of the lotus-lily. 


Molding Marble for a New Parthenon 


NEW process whereby a synthetic 

stone, indistinguishable from the 
finest Parian marble, may be mixed 
and molded like concrete is being used 
to build an exact reproduction-gp the 


Parthenon of Athgy® It wagfopied 
in brick: amg p one of - 
porary bulbs use the arf col- 
lection of fthe nial 
Expositio 

‘Nashvilll wished i] make the build- 


ing permanent, but’ the expense of 
marble made it out of the question. 
‘The situation was 
saved by George Julian 
Zolnay, a distinguished 
‘sculptor, who employed 
the magic of his studio 
Inboratory to make mar- 
ble withog€ waiting for 
the slow deposit of tiny 
shells by microscopic 
erustaceans, and the con- 
version of this limestone 
into marble by voleanie 
action and the percola- 
tion of water which are 
required to produce the 
genuine Parian marble. 
Zolnay’s process is 
simpler, and the prod- 


hardly be distinguished from 
‘4 combination of Portland 


Te 
ent and watgs a mixture of petrinite is 
to the necessary ealeium- 
© 
jese colpbine with the calcium-silicate 
‘by the Portland cement, 
jarde 


Into a strong, waterproof rock 
with a white crystalline surface. 

While the material is still liquid it is 
forced into molds which reproduce the 
‘carvings and pillars of the original Parthe- 
non, and at a fraction of the expense. 
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From the Cocoon to the 
Department-Store 


OME forty-five hundred years ago 
the silkworm was the pet of the 
royal family of China; it is said that 
‘a Chinese empress invented the first 
loom. However that may be, it is true 
that China was the cradle of the silk 
worm industry. The average life of 
the silkworm is thirty days and in that 
time it spins about four thousand 
yards of its valuable silk thread. 
Sillkworms’ eggs are usually im- 
ported from Chin: 
est eggs are prog 
like lightning, 
the best speci 


bcoon, the female by an 

"The moth emerges in 
about two weeks and mates almost im- 
mediately, The female lays. about 
four hundred eggs and dies, 

Cocoons not selected for breeding 
are steamed and then steeped in hot 
water. ‘This melts the gelatinous sub- 
stance that holds the silk so compactly 
and permits the thread to be wound, 


George Julian Zotnay, 
the sculptor who has 
lnvented the new sya- 
thetic stone, imaling 


ax metopes 
Sculptures of the 
famous temple 


Building a Scotch 
Village for the 
Moving - Pictures 


et 


‘Tis the Scotch village ait appeared 
iit of weatherbeaten 


a real street, and people who knew 
Scotland believed the picture must 
hhave been photographed abrond 


Camouflage makes the fat surface 
shown on the left appear like the two 
sides of @ church tower 
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Keeping Up with the March of Science 
Facts for the man who wants to know 


Use of Fuel Oil for Power 


“TH use of oll as fuel for power by 
public utility plants should be re 
stricted. It is essential for the operation 
of airplanes and automotive vehicles and 
hhas many advantages for marine use. 

Since the supply is limited, it is, impor- 
tant to conserve it for their highly im 
portant purposes, or even restrict its use 
{to this field. In order to do so, of course, 
adequate power sources must be provided 
for the public utilities. This may be ac- 
complished by a larger use of water power, 
which is taking place on a large scale 
California, where hydroelectric stations 
are rapidiy replacing oil-burning power 
plants. 


White Plague Dying Out? 


EPOR'TS from the National Tuberculosis 
‘Association show that eonsurn 
may soon become a rare disease 
United states. Public edueation in pre- 
ventive measures and years of hard work 
by medical officers have checked its 
‘spread, and the death rate goes down 
steadily every year. This is in marked 
contrast to the tremendous increase of 
tuberculosis in Europe due to the rav- 

ages of the war 


Thyroxin Hastens Age 


HYROXIN, which is the active secre- 
tion of the thyroid gland, has a marked 
effect in spoeding up life processes, 

With human beings, physicians are eare 
ful never to stimulate the activity of the 
thyroid beyond its normal aetivity, for 
experiments with the lower animals indi- 
ate that too much thyroxin produces 
quick maturity and may shorten the nor- 
‘mal span of life. Tadpoles dosed with this 
secretion stop growing and turn into per- 
feetly formed mature frogs almost at once. 
Some of these artificially aged frogs are no 
larger than a @y, much smaller than any 
‘existing in nature. 

‘Tadpoles that have had their thyrolds 
removed refuse to turn into frogs at all, but 
simply grow double and treble the normal 
length and weight. 


Meteorological Observations 


N88 patoons for the investigation 
‘of conditions existing in the upper 
trata of the atmosphere at sea, difieulty 
lies in the recovery of the apparatus. The 
Prince of Monaco has solved the problem 
by sending two balloons aloft in tandem, 
fone of whichis more fully inflated than the 
‘other. 

Below the second balloon hangs the 
meteorograph and below that a float acts 
‘conjunction with the balloon to keep the 
instruments above the surface of the water. 


When the tandem balloons reach the re- 
quired height, the more fully inflated 
Balloon bursts, and the apparatus de- 
seonds. 

By charting the course of the ship that 
sends up the balloon and noting its altitade 
with a theodolite at the moment it bursts, 
it is possible to calculate its distance froma 
the ship. 

‘To know where the balloon will fall on the 
water, itis necessary to learn its altitude, 
the rate of fall, and the direction and speed 
of the winds at all levels traversed. The 
first two are known precisely, and the last 
‘guessed at roughly by assuming the 
balloon will encounter the same air cur 
rents during its fall as on its rise. 

Search is made for the balloon in the 
direction of the resultant line joining the 
starting and bursting points of the gas 
bags. ‘The method is approximate, but the 
balloon floats three hundred yards above 
the surface and can be seen approximately 
seven miles, and few will be lost if the ship 
fs able to steam fast enough to keep the 
balloon in sight until the time of the burst. 


Lightning Does Strike Twice 


FOREST experts have decided that while 
lightning may never strike twice in 
exactly the same place, it has a habit of 
striking in the same locality. It has ite 
zones, where it usually appears in every 
‘electrical storm. 

Lightning ranks next to sparks from 
locomotives and camp fires ax a cause of 
forest fires, and by mapping the location 
‘of “lightning zones” and. introducing 
special fire-prevention measures around 
these districts fire loss will be measurably 
reduced. 

From 1914 to 1918 lightning eaused one 
forest fire in three, and in 1920 it ignited 
half the forest fires reported. 


Non-Alcoholic Flavoring 


LCOHOLIC extracts have been used 

so largely for beverage purposes that 
it will be only a matter of time hefore the 
prohibition laws will probibit their manu- 
facture. 

Tt took years of research before a sub- 
stitute could be found to replace alcohol as 
a solvent, but non-alcoholic liquid flavors 
fare now on the market. 

‘The new solvent is not volatile, and 
there is no lose of the extract through evap 
oration. 


Airplane Lays Telegraph 
“THE Army. Air Servi 


successfully lid by an airplane in 
fight minutes. Six of the eight minutes 
‘were spent in flight and the other two in 
‘making connections. 


Chalk as a Coal Substitute 


YY treating chalk with a patented process 

bby which it is blended with a rich ear- 
‘onaceous material a Britis company. 
cluims a fuel can be produce! as efficient ax 
‘coal for househald use, at a price of $3.75 4 
ton, ‘The fuel has a valuable by-product, 
in that the ash remaining after combustion 
‘ean be utilized as cement or fertilizer. 


Do Your Eyebrows Join? 


"THE old, superstition that leads the 
stage villain to make up with eyebrows 
that meet over the bridge of his nose.as a 
sign of his Bendish character has been 
ggiven some color by recent developments 
in psychopathology. 

Physicians have found that mental de- 
rangement is frequently accompanied by 
alterations in the appearance of the eye- 
brow, and that such variations tend toward 
the ‘oining eyebrow of the viltin.of 

In manine depressive cases the outer 
third of the eyebrow is often missing, 
while dementia pravcox is marked by short 
‘bushy hairs which fill up the space over the 


Watch Liberty Motor 


BY, Siting clase window in the cylinder 
‘of a Liberty motor the Bureau of 
Standards has been investigating the color 
‘and duration of the flame produced hy the 
‘explosion that drives the piston, 

‘The investigators have determined that 
the phenomenon known as ‘fuel knock” is 
accompanied by an exceedingly bright 
flash of very short duration, and is enused 
by the fact that the explosion of the mix- 
ture is practically a detonation 

Slight changes in the mixture produce 
marked differences in the color of the ex- 
plosion flame, and the apparatus ives 
more accurate knowledge of the proper 
mixture ratios for any given grade of gaso- 
line than is possible by auditory or brake- 
resistance testa. 


Oil Kills Many Birds 


HLEAY® ots ste used for fuel in the 
place of coal by many sea-going 
‘hips, and so many are the advantages of 
this fuel that even some of the older ships 
that heretofore used coal have been 
‘adapted to ofl firing. 

‘The change of fuel has led to unforeseen 
land disastrous effects on aquatic birds and, 
inhabitants of the sea that, like oysters, 
fare firmly attached to the sea bottom in 
‘comparatively shallow shore -waters, oF, 
like clams and numerous crustaceans, live 
in closely circumscribed areas of the tide- 
‘washed beaches. 

“The attention of the British government 


hhas been called to the fact that, since the 
introduction of oil firing, many thousands 
of dead penguins, guillemots, gulls, and 
‘other birds have been washed up on the 
‘Yorkshire coast. 

‘An examination showed that the plu- 
mage of the birds had become so heavily 
coated with the oil covering the surface of 
‘the water that they could neither fly nor 
dive. It is also reported that the oil is 
rapidly destroying millions of oysters, 
clams, and crustaceans along the. British 
coast, thus seriously threatening the future 
of the shellfish industry. 

How great is the danger from this source 
may be inferred from the result of experi- 
ments undertaken by the late Lord Ray- 
leigh in 1889, which proved that, 500,000 
‘tons of oil would suflice to cover the entire 
wea surface of the earth with a thin film. 


The House Redolent 


FIFTH AVENUE shops display variety 
of electric pertumers that are used to 
ive rooms the delicate fragrance of a 
flower-narden. ‘The perfume ia placed 
Jinn glass container and vaporized by 
the heat of a concealed electric light. 
"The perfumers look like artistic 
metal wall ornaments. Itis claimed 
they will seont the living-room with 
rove, the dining-room with violet, and 
the ‘reception hall with lily of the 
valley at the desire of the owner, 


Temperature of Planets 


PLANETS without atmonphere are 
freezing cold in the shade and boil~ 
{ng hot in the sun. By the use of an 
improved bolometer Professor Véry 
has demonstrated that rocks in the 
‘equatorial region of the practically 
Airless moon attain a temperature of 
356" F.-—144 degrees above the boll- 
Ing-point —at the lunar midday. 
‘The highest temperature was not reached 
vuntil'a day and a half after the sun had 
passed its highest altitude, showing that in 
spite of the large amount of radiation due 
to the lack of un atmosphere, the heat con~ 
tinued to accumulate, although the sun was 


covered that the heat fell off rapidly. 


Minnows and Yellow Fever 


AN, ineblent epidemic of yellow fever 
at Tampico was arrested by placing 
‘top minnows (Gambusia) in the ponds and 
‘stern, At the outbreak of the disease 
tix hundred men were kept constantly 
employed putting erude oil on the ponds 

marshes,“and the use of oil on the 
‘Gators and barrels containing rain-sater, 
‘whieh is the only source of water supply 
for the Mexican population, eaused serious 
dissatisfaction, 

Tt was found that a few minnows in each 
water container would eradicate the mos- 
quito larva. The fish have entirely re- 
placed crude ofl as a yellow-fever preven- 
tive, the natives are highly pleased at the 
change, and the reduction in expense 
amounts to three thousand dollars a 
week. 


Reading in Bed 


NE may read in bed without excessive 

‘eyestrain if careis taken to have good. 
light and to sit up so that you look down 
at the print. 

Reading in a prone position is usually 
tiresome because we look up at the type. 
‘The eye is used so much to look at objects 
held below its level that the muscles which 
turn the eyes up have become weak from 
Jack of use and become, therefore, easily 


Air-Compressor Explosions 


EXXLOSIONS in ar compressors are not 
likely to be due to ignition of oll vapor, 
since any oil present is lodged against the 
sides of the eylinder walls and is cooled by 
the prozimity of the water jacket. Oil on 
tthe face of the piston might give off a little 
vapor whieh might ignite if the flash-point 
of the oil is lower than the temperature of 
air in the eylinder, but it is important to 
remember that the air is cooled during the 


Things You Want to Know 
Described in Popular Science for October 


‘The Secret of Babe Ruth's Home Runs— 
How scientific tests have solved baseball's 
reatest mystery 

Have Sunspots Put Our Weather Out of Kilter? 

Successful Talking Movies at Last! 

A Chemist in Your Business Will Save Money 

Playing with Death at Niagara Falls 

‘Typewriting by Wireless 

“Vacuum Cleaners" to Unload Coal 


And 300 other fascinating features that no 


live-wire man should miss 


large part of the eyele, being heated only. 
when the end of the compression stroke 


fs reached. 

Explosions are more liable to be caused 

by the presence of slid matter in the form 
lust. 

This dust_may be derived from the 
carbonization of oil, or be introduced 
‘directly into the machine when the intake 
is near a coal-pile or where it can suck in 
smoke. 

‘Oils that break down with gage 

‘of carbon under the influence 
pressure are not suitable for use 
{in compremors. 


Alcohol from Seaweed 


"THE fact that seaweed thrown up on 
‘ocean beaches has been altered in the 
course of time to a substance resembling 
india rubber, and which contains 25 per 
cent of oily matter, affords fair presamp- 
five evidence that natural oll—assuming 
it is of organie origin—has been produced 
by the decomposition of aquatic material 

‘Seaweed is available in unlimited quan- 
tities, and there is very little commercial 
use for it at present. Chemists believe 
that by the use of a suitable ferment it 
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‘could be used in the production of a 
cheaper alcohol than is possible with the 
use of foodstuffs and molasses as a raw 
‘material. 


Giving Ether a New Way 


‘VER since ether fumes were first used 

in surgery for producing, anssthesi 
‘efforts were made to improve the originally 
crude methods of administering the pain- 
relieving drug. 

In the past twenty-five years consider 
able progress war made in perfecting the 
technique of anesthetizing, but the prin= 
ciple of ‘administering the’ ether through, 
the lungs was the method generally 
adhered to. 

‘During the recent war it became neces 
sary to perform surgical operations on. 
many individuals to whom ether could not 
bbe administered in the customary way be- 
‘cause of severe injuries to the head. Some 
fother method had to be Yound'for such 
cases. "After considerable research, Dr. 
J.T. Gwathmey, of New York, a member 

‘of the medical staff of the American 
Expeditionary Forces, developed a 
method of administering ether in the 
form of a mixture with edible oils, 
In which ether ix soluble, 

The ether, dissolved in vegetable 
cor mineral ‘oil, was given to the 

patients either by mouth or injected 
Uireetiy Into the lower bowels. It 
was conclusively proved that ether 
evaporates from various ofls suitable 
for internal use at « definite rate at 
the temperature of the human body, 

‘More than 80,000 operations have 
bbeen performed in which the ether 
‘was given by Dr. Gwathmey's meth~ 
‘od, and it was found that vomiting, 
nausea, and other unfavorable after 
effects were reduced to a minimum 
for obviated entirely, 


How Electric Shocks Kill 
CAREFUL jnvestigntions by A. Finer, 


theory that 
powerful, may cause death by paralyzing 
the muscles of tho heart. A current of 
about 0.1 ampere, passing. through the 
uscles of the heart, may killa person in 
‘ormal health. ‘The voltage necewsary to 
produce this effect depends on the resiat- 
fanee, hence mainly ‘upon conditions of 
contact. It the contact, surfaces "are 
fsulficiently large and moist, even 110 
Yolts may cause a fatal shock. 

“The danger is greatest when the heart is 
in the direct line of the flow of the current. 
‘Tho effect of alternating current at the 
usual commercial frequency, 40 to 60, is 
more severe than that of direct current, 
But at high frequencies, 4000 to 8000, the 
nerves cease to react, and such alternating 
urrents are therefore not dangerous. 

‘Serious burns are more frequently caused 
by direct than by alternating current. Ex: 
perience in cases of legal electrocution has 
Shown that a person expecting a hock will 
resist shocks that would undoubtedly Kill 
him if he were not prepared. The proper 
treatment in cases of electric shoek consists 
of an endeavor to restore the suspended 
‘ction ofthe heart by artificial respiration. 
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Tools and Machines that Save Time and Money 


For inexpensive cars alr is more reliable than electricity 


Air-Starter for Small Cars 
‘OMPRESSED-AIR starters have many advantages 


not poaseased by the electric equipment and is not 
subject to easy disarrangement. When the electric equip- 


ment is employed, rouble with the 
aystem occurs yerypoften, this being 


the case es) the starting, 

lighting, ik pfatems all draw 

their fm the same battery. 

‘Too funy offth® lower-priced cars are 
ed. 


ith batteries of ample 


c to take care of the heavy cur- 

It consumption in starting, espe- 
cially when the automobile is used in 
service where the stops are frequent. 

On the other hand, the air-starter is 
a self-contained unit with no connec 
tion with the lighting or ignition sys- 
tem. Trouble may be experienced 
with either system without in any way 
affecting the starting apparatus. 

The airstarter illustrated is an 
adaptation of those used on airplane 
motors, It is characterized by its 
smallness and weight in consideration 
of the power it develops. The design 
is a four-cylinder unit in V form, com- 
pounded from two high-pressure cylin- 
dera to two low-pressure cylinders of 
larger diameter on the opposite 
of the V. 

‘The starter is connected with the 
crankshaft at engine speed either 
directly, by gear, or, best of all, by a 
silent chain-driver, and when the car is 
in operation it will compress air in the 
storage-tank up to three hundred 
pounds pressure. ‘This is enough for 
fifteen starts, and may also be used to 
{inflate tires and to clean the engine. 

The piping and valve control is very 
simple, There are only two tubes, one 
leading from the reservoir-tank to the 
control valve, and an extension from 
the valve to the starter. The first tube 
isthe only one that holds air when the 
starter is idle. ‘The apparatus in its 
threefold capacity is controlled from 
the dashboard, 


the tanks to leak. 


Improved Radiator for 
od Converted Truck 


the engine cool. 
x, with solid tires 
¢ rear wheels the vi- 
bration sometimes causes 


‘These difficulties may 
be overcome by installing 
a special motor-truck type 
of radiator with cast-metal 
tanks top and bottom and 
an individual tube type of 
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Concealed Identification Record 


HE cleverest thief will fail to efface this identification 
‘mark. Small tubes conjafging a complete record of 
ownership are insextedaig tof the car's chassis bolts, 
i The aperture is closed 


famped on 
tant parts of the car, preferably in a conspicuous 
0 that a policeman standing fifteen feet from the 
radiator will be able 

to learn at a glance 
whether the car is 
equipped with this 
means of identifi- 


known only to the 
owner and the 
surance company 
protecting the car 
‘against theft, and 
it will be impossible 
for the mechanics 
to remember the 
location of the 
code bolts on the 
car. 


Henry Himself Wouldn’t 
Know This Ford 


flivver the grand prize jy won by 
‘the originator of the m« ‘body de- 
pieted below. It lookd like an aire 


plane, but-ftakeyit frpm Mr. M. D. 
Stewargof ncispo—it is a Ford 
at Hear. 

e jon, the fuselage— 
will b Persons. The rudder 
mofes from right toleft as the steering 


whéel is turned, and the elevator rises 
when the emergency brake is applied. 

‘The radiator is fitted with a regula- 
tion laminated propeller which may be 
connected with the pulley on the fan- 
belt or allowed to revolve by the air 
pressure created by the car's motion, 
‘The car is fitted with a starter and 
electric light on each side. ‘The ve- 
hicle differs from an airplane only in 
the simple detail of being unable to fly. 
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Trouble Wagon for 
Heavy Cars 


ARRY SINGLE, a garageman 

of Cincinnati, makes a specialty 
of towing badly damaged cars back 
to their shops for repairs, and the 
difficulties he experienced in handling 
series of unusually bad _ 
inced him that the 


if equipment war t ke 
care of bile ficci- 
dents 

He] car ilfistrated at 
the right S’vercome thd limitations 


of thf standard service truck. The 
specif body is mounted on an old 
truck chassis, The crane is strong 
enough to pull a 4500-pound ear up 
‘a 300-foot embankment, one of the 
jobs Single was called on to do. 


‘The sides of the ear are hinged, and 
may be raised to form a bed twice 
the width of the truck. 

No matter how badly 
smashed a car may be, 
the crane will pick it 
up and place it on this 
platform, and it becomes 
an easy matter to haul 
it away. 

If the rear wheels are 
in running order, the 
front axle is rested in the px 
U-iron pinioned on the 
»p. The tools are 
mounted on boards, as 
‘shown, so that they may 
be found more quickly. ine 
‘When the job is done 
slance at the boards will 
tell if any tool is being 
left behind. 


Jowvesae soos huameares) 


(rronow sary 


¢ 


This force-feed automatically and contin. 
ously oils the gear-box, U-joint, and differen 
tials from one opening at the dash-tank 


rane 


‘Designed to pal ary care rom the deepen hes thi crane wil ka truck 
up bodily, place it on the rear platform, and haul it to the garage 


Force-Feed Oiling 


“THE rztem pletured at the eft 
gives the transmission and chassis 
he benefits of force-feed oiling and 

sephe use of heavy oil without 


danggr of clogging the pipes. 
froyf the cofFenience of the 
id wiyterawling 


ay 
jodifally to fill 
fog tive in 


grease-cups, tf 
operation. 

‘The oil level can be adjusted to the 
proper height for each make of car. 
As there is a reserve of oil in each 
unit, there is no danger of the gears 
burning out through forgetfulness or 
failure of the supply system. 


Brakes on All Four Wheels Prevent Skidding 


NGINEERS have demonstrated 

that the greatest load of a moving 
tomobile is on the rear axle, but 
that the moment brakes are applied 
this load shifts forward to the front 
axle. This sudden change of the center 
of momentum tends to cause skidding, 
particularly if the ear is moving over 
slippery pavement. 

By applying braking force with 
equal tension to all four wheels at the 
same time, the danger of 
idding is’ greatly lessened, 
and tests show that an eight- 
cylinder ear with front and 
rear brakes traveling thirty 
miles an hour over a wet 
pavement can be brought to 
a stop in hi 
quired by 
ing only 

‘The 
recently invented by a resi- 
dent of New Bedford, Mas- 
sachusetts, named Landry, is 
comparatively simple. ‘The 
front wheels are equipped 
with brakes of the same type 


a 


and size as those installed in the rear. 
‘The grums may either be bolted to the are two S-levers, one on cach side of 


is cable passes through an S-shaped 

ver along a groove around its outer 
length, which is installed in order that 
pressure on the brake pedal will be to the front axle. Th 


AA brake on each wheel will stop the car in half the space 
focmenty required and eliminates skidding on wet pavesnents 


‘equalized for all four brates, ‘There 


ie car, attached to a cross-rod bolted 


they’ are attached to the S-lever 
vad of directly to the foot pedal. 

In reality, the only additional cor 
struction required in fitting on the new 
brake is the attachment of the brakes 
lever is easy 
to mount, since it is only 
necessary to bolt the tie-rod 
connecting the two levers to 
the frame, and the connec- 
tion of the rear brake to the 
levers employs the brake- 
rods already on the cs 

‘The flexible cable is neces- 
sary on the front brakes be- 
cause, in steering, the front 
wheels are turned out of line 
With the rear ones. Euro- 
pean racing-cars have been 
equipped with brakes on each 
wheel for some years, but 
‘this is the first application to 


he frame, ‘The rear brakes remain 
( sires by  brake-rods, except 


commercial vehicles. 


Novel Accessories | 
that Simplify Life 


for the Car-Owner 


Tacoma b 
‘and are still i daily service 


itinerant 
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When You Want Expert Advice About Your Car 


Ti she rates, of, Sens shout: suomabiion ered. and we tavite you to write to the Auto- 
‘motor-trucks the Popular Science mobile Editor and let him advise you. 
Monthly endeavors to help its readers solve __If you wish to know more about the devices 
problems of maintenance and repair. But pictured here, or if you want to ask questions, 
There must be special cases that are not cov- write. See answers on page 77. zi ‘{— 


ee 


the City Hall 


1624 | 


that there are 0 iow grades of ire 
‘edges t0 tear clothes perfect THT 


6 2uU 7 


He yom mut take 
ore 


Begatve es 


wi 
‘Tractors and trailers for hauling ashes save thousands Diighuy untae the bat 
Of dollars for the city of Indianapati, tery is fully charged 
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Lubrication—the Life of the Motor-Truck 


Poor lubrication costs ten times as much as the ordinary 
accident: here are some methods for overcoming it 


RICATION is the very life of 
‘the motor-truck. Without ade- 
quate lubrication, disastrous re~ 
jults are sure to follow. Lubrication 
is the most important factor in motor- 
truck operation, for upon it depends 
the kind of service that the truck ren- 
ders, the cost of that service, and even 
the length of life of the truck itself. 
“Proper lubrieation”” should be the 
first and Inst commandment in every. 
truck garage, for three fourths of ail 
ordinary truck-repair work is due to 
inadequate lubrication. Accidents, 
may cost hundreds of dollars, but in- 
adequate lubrication may cost thou- 
sands. 


No Truck Will Run without Oil 


Engine pistons become so hot From 
lack of oil that they seize the eylinder 
walls, ruin themselves and the eylin- 
ders, and may even push connecting- 
rods down through the bottom of the 
crankcase. Bearings are burned out, 
and if the engine runs dry a worn 
luteh, gearvet, universal joints, and 
rear axle result. In less than half « day. 
the truck has depreciated as much 
aus it would have in three or four years 
if given adequate lubrication, 

Lubrieating-oil is one of the cheap- 
cst supplies that enter into 
the cost of truck operation 
‘and maintenance, and yet it 
hhas perhaps the’ most im- 
portant influence on satis- 
factory vervice. 

‘We all know that some 
form of lubricant is neces- 

ry between two metal sur- 
faces in contact with each 
‘other. ‘The microscope tells 
us that even a shaft 
polished to the brightness 
of a mirror has a jagged sur- 
face of points that stiek up 
like the teeth of a saw. 
Without some sort of lubri- 
cant between such a shaft 
and a bearing of equal 
‘smoothness, one can 
imagine how these 
minute saw - points 
‘would engage with one 
another and grind 
themselves into dust, 
resulting in looseness 
and still more wear. 
The —lubricating-oil 
not only fills the de- 
pressions in the sur- 
faces in contact, but 
interposes a film be- 
tween them. This film, 
may be only three one 


By Joseph Brinker 


thousandths of an inch 
thick, but it is sufficient. 

Lubrication of the en- 
ne is effected with fuid 
oil, with slightly heavier 
oil for the other power- 
transmitting parts and 
grease for the chassis 
Parts, except in one or 
‘two | special systems 
where light oil is also 
used. 


Adequate chassis hibri- 
cation is one of the big 
problems facing truck 


designers to-day. It has 
been partially solved by v 

oilers in. whi wip 

from pt 8 jent fo 
mont tl ‘automfti- 
cally] through the Pibrathon of Bhe 
chasis. Afother ftep forward Bias 
bee! mad automatic pump 
lubricatiow system, in which the grease- 


‘cups are replaced by small metal pipes 
from one central pump reservoir which 
feeds oil under pressure to all of the 
chassis lubrication points. 

Aside from mechanical disarrange- 
ment in the lubricating system, inade- 
uate lubrication is due to carelessness 

of lack of responsibility 
for lubricant replenish- 
ment. In either ease, the 
fralltigs of human nature 
requir®that some system 
be. provided to place a 
check on every neces- 
sary lubricating opera- 
tion. 

In his efforts to secure 
adequate truck lubrica- 
tion, the truck-owner 
must begin by impres- 
ing the importance of the 
matter on the driver. He 
must be told why lubri- 
cation is essential and 
how and when each part 
must be lubricated. If 


raaunen 
Sees SO 


the driver is held responsible only 
for the lubrication of the engine and 
the power-transmitting. 
members, and the chas- 
sis greasing is left to 
“lowly greaser,” he too 
must be impressed with 
the importance of his 
work and the necessity 
for continuous care. 
‘This can be done by the 
truck superintendent by 
‘word of mouth and with 
the help of chart draw- 
ings, and instruction 
books that are gladly 
furnished free by nearly 
very truck manufae- 
turer. The directions for oiling, as 
contained in the truck manufac- 
turers’ instruction books, are very 
explicit and point out by name 
every part of the truck requiring oil, 
with definite statements giving the 
grade or kind of oil recommended, the 
amount needed, and how often’ the 
supply should be replenished or re- 
newed. 


How to Keep Lubrication in Mind 


When the driver has been taught 
that the engine oil should be com- 
pletely renewed after approximately 
every thousand miles of running; after 
the greaser has been taught that the 
rear axle housing should be refilled 
after about five thousand miles, and 
such and such grease-cups should be 
turned down every hundred to a thot 
sand miles, the next step is to provi 
some means to keep the work always 
in the minds of those responsible for it 
and for checking their performance of 
such work. 

‘One successful method of keeping 
the work continually in mind has been 
to tack up an oiling-chart on the 
garage wall. In that prominent posi- 
mn it ean be readily seen at all times 
by the truck-crivers, mechanics, and 
all those responsible for any portion 

of the lubricating 
work, ‘The next step 
is to chart the per- 
formance of the work 


in order that no de- 
tail of it may be over- 
looked. For conve- 
nience, the work may 
bbe divided into heads 
of engine lubrication 
— power-transmission 
parts lubrication, and 
chassis parts lubriea- 
tion. 

A chart or form 
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may be made for 
each truck, or one 
large chart for the 
‘entire fleet. Op- 
posite each truck 
should be written 
notations as to 
the date at which 
all of the parts 
should be lubri- 
ated, and oppo- 
site these blank 
spaces in which 
the man responsi 
ble for either 

ing or greasing 
may write the 
date on which the 
actual lubrication 
was done and 
sign his initials to 
prove it. 

Tf one chart is 
too unwieldy on 
account of the size of the fleet, sepa- 
rate charts may be made for different 
phases of the work. For instance, one 
chart may be used to record engine 
lubrication, another for gearset lubri- 
cation, and still others for rear axles, 
wheel-hubs, universal joints, steering- 

nd all other chassis partsgrouped 
Chassis Parts 

or charts presents 

graphic record of the lubrieation work 

done, and permits the maintenance 

superintendents to determine at a 

lance which, if any, truck has not 


tecord ‘of Tabetcation. 


the citing has been 


be kept ina 
ug on the 
owner d 

ably ruled off in white paint, with 
‘spaces for the date of lubrication work 
to be written down in chalk. When 
such a chart or blackboard is placed on 
the garage wall, it serves as a reminder 
and a stimulater to action on the 
part of those responsible for the 


This chart provides 


Superintendent to sce at a glance 
any tricks need attention and if 


lubrication work. 

Still other lubr 
cation charts for 
recording the oil 
and grease con- 
sumption of each 
truck may be de- 
vised as a ready 
and reliable 
means of checking 
up on. the condi- 
tion of the truck, 
and particularly 
its engine. Such a 
chart, when prop- 
erly read, may in- 
dicate symptoms 
of engine troubles 
before they actu- 
ally occur. 

It is apparent 
that if one truck 
uses twice as 
much oi] as an- 
ver ruck of the same make, size, 
» there must be something me- 
~aily wrong with the engine that 
‘such an excessive amount of oil. 
n this fact is indicated by the 
it at once suggests the necessity 
for an engine inspection, to determine 
whether the pistons are worn; whether 
there are excessive deposits of carbon, 
or whether there is a leak in the erank~ 
‘case or some other part of the lubri 
cation system that is running away 
with your profits and ruining your 
valuable truck. 


a. graphic 
allows the 


‘done 


Write to Us About Your Motor Troubles 


If you have a motor-truck or automobile 
problem, let the Aulbmobile Editor solve it 


Alcohol as Fuel 


"A.—Aleohel is very expensive as « fue, 
but can be used torun the average internal: 
combustion engine. Alcohol ean be made 
{rom potatoes bys formula fhat you can 
fecure from the United States Department 
of Agcltare, Washington, De Cal 
though itis our impreaston that it now 
‘aguinat the law for private individuals to 
manufacture alcohol” 


This Engine Stops 


A.—Dirt in the gasoline line or loose 
peteocks in the line lor imperfect working 
of the vacuum-tank, if one is fitted) may 
an engine to run and stop inter 
sn otherwise apparently in 


not knock when idling to knock when pué 

‘under a load. Worn piston-rings are the 

‘most common cause of poor engine com- 

Bresion. You probably need new piston 
ings. 


One-Piece Piston-Rings 


pec delivery 
{flp._ Loading lomber by hand taker soe hour, 
lumber in tem minutes “Et, Orobmekoaho. 


thove on the truck body. 2. A portable 
Sverhead framework used with two dite: 
ential hoists or chaln-blocks.. "8." boom 
chal and operated ether by heed 

‘hagas and operated either by han 
from’ the ‘engine through 


A.—The easiest and most convenient 
metinod of making identification marke on 
metal is to secure metal number or lettor 
punches, and transfer’ the "numbers or 
tters by striking the ‘punches with a 


Using Castor Oil 


A.—It is better to use castor ofl mixed 
with mineral oil unless the engine is taken 
own frequentiy, asin airplane work. ‘The 
ss of castor of along tends t gum ip the 
engine after from ‘lee 
running. 
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Here Is a Good Jack for High Lifting . 


“THE psa ear-jack lifts only to = height 
of about 10 in., making it necessary to 
‘use an overhead hoist for lifting in excess 
of this. 

‘The jack shown in the attached sketch 
can be constructed to lift 3 ft. or even 

For road-repair work or in the shop-yard 
jack is expecially useful and by means 
of it the front or rear end of a car can be 


‘An easily constructed jack that will be 
of great service to the automobilist 


Clevated 9 ft, oF more and the wheels set 
‘on treaties or high supports while repairs 
fare made underneath. 

‘The construction of this special juck 
‘does not require any special machine work, 
and steel plate is used for the two main 
parts 

‘The base is made broad, 2 ft. by 2 ft, of 


Some Canvas Mudguards for 
the Speedster 


sty. 
parts isi 
in the eight, 
Ddecauceg cf thi 


Dering the rainy season canvas mud- 
‘cuards wil aid to the comfort of riding, 


fensues when riding at high speed. It is, 
however, desirable to provide guards for 
protection from dust and mud when the 
ear is used for riding other than on the 
track, 

Oiled canvas mudguards afford protec- 
tion without adding to the weight or eaus- 
{ing vibration. In the appended illustra- 
tion the manner of attaching these to a 
Ford is shown. This method is applicable 
ina general way to other ears. On the car 
referred to, each fender is held by’ a single 
support from the side of the body or frame. 
‘Using these as supports for the upper end 


By G. A. Luers 


plate '4 in. thick, which permits its use on 
Soft earth without tipping over. 

‘The side members are of icin. plate, 
§ in. wide, 7 ft, long, or more if required, 
doubled over at the top and riveted to the 


hase at the bottom, 
ote 


holes in the op 
A lifting-bar 6 
tapered to a hand] 
at the opposite 
and cut out on t 


New Uses for Old License-Plates 


AUTOMOBILE ticense-plates that are 
renewed annually have some useful- 
ness. ‘The enamel on them makes 
rust-resisting and for that c 
bers can be sheared off in 


earburetion, while another made a holder 
bracket for the garage broom. Apart from 
these uses, the plates are suitable as 
ppatehes foF holes in the wooden garage- 
floor. 

‘The ingenious motorist will be able to 


of the the canvas is led from these 
to the running-board or to brackets 

‘The eanvas should be dgubl 
seamed, 1 
Tt waterpr 
inches in 


Ruts in the Garage Will 
Prevent Accidents 
EXPERIENCED automobilists are 
not always able to drive a car into the 


garage as straight as they would like to. 
‘There is a remedy for this. In the mak- 


‘These ruts will prevent the automobile 
from being damaged by contact with 
the door frame 


ing of a garage, two ruts should be put in 
the floor. These will always keep the car 
straight, regardless of the experience of 
the driver. -G. BENDER. 


7” 


alternately placed under the bat. 
The pin in the rear hole is placed first 
pried down until the forward pin 
inserted. ‘The bar is tilted back and 
pin inserted in the next hole above 
fine uprights. 
his is continued until ear is elevated 
Har as is required and the bar is locked 
W placing the pin in a rear hole above the 
bar. 
This jack is comparatively light and 
makes a serviceable addition to the shop 


think of many other uses for last year's 
License-plate. The platex are made of 
steel of a very good quality. 


cense-UAre 


Three uses to which old license-plates ~ 
thay be applied 


Ventilator Gives Acce 
Ignition Coils 


‘ORD incloged carpzequige tt wal 
of thy coil oa anf cl the 
wiring fa offer ove fhe cols From 
the bof to repfice QMpitioW points of for 


to 


truing Bhese 


To avoid th work necessary to remove 


‘Access to the coil-box is greatly facii- 
tated by an opening provided in the 
cowl above the bor 


the coils, a rectangular opening in the cowl 

‘of instantly 
taking out the coils from above, This 
opening ean be closed with a hinged cover 
land makes an especially desirable feature 
for ventilating this compartment of the 
car in warm weather, 

‘The illustration shows the details of the 
hhinged cover, which is also useful for giving 
access to eolls and ventilation on converted 
Ford speedsters using a low cowl extending 
rearward.—G. A. LUERS. 
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Simple Treatment for the Storage Battery 


ASPTER a year of service, the storage 


ttery a 
the bottom ¢ thd piftes nt wi 
2 partial or fomplet inst 

‘A simpleftreatmdnt tat 
battery balck to fear nor 


Showing how to keep the storage bat- 
tery ina healthy condition 


Illuminating the Garage for 
Night Work 


GEVERAL pieces of bright sheet tin such 
‘as is used for roofing purposes can be 
‘wed to advantage for illuminating the 
garage at night 
‘where no electric 
lights are in- 
stalled other 
than those pro- 
vided on the au- 
tomobile, Place 


‘two pieces of the 
tin on the rear 
wallof the garage 
sto that the head- 


By using sheet tin you 
ean ilkiminate your 


i 
age etectvgy other 

indirept ted Bight} yult that will 
intf ogee [Pelee epie 
ed Ne Bort tet 


during the day.” This illumination wil, 
light the inside of the yarage so that tools 
id equipment ean be located. 


Engage Clutch when Towing 
the Ford 


HEN trouble necessitates a Ford to 
be towed, the precaution should be 
taken to remove the spark-plugs and en- 
age the clutch, The purpose of this is to 
prevent burning out the cluteh disks, 
the cluteh lever pulled back, the 
plates are only a few thousandths of an inch 


‘You will save much 
wear on your car 
ill ben 

Sameen 


AW 08 towne 


apart. When running, these tend to drag, 
‘causing them to heat and to gall. 


renewal of the plates is to empty the old 
‘electrolyte from the cells by inverting the 
battery. Support the inverted battery on 
two boxes or trestles, and with the vent 
plugs removed from the cells use the 
nozzle of the garden hose to direct a strong 
small stream of water upward and into all 
the spaces between the plates, to remove 
all evidence of sediment. 

Leave the battery in this inverted posi- 
tion for several hours to drain out any 
remaining water. After thia, Ail each cell 
with fresh electrolyte, testing 1260 on the 
hhydrometer. The battery should then be 
placed on the generator and brought to 
full charge, or until the hydrometer reading 
Indicates 1360.—G. A. Luens. 


Supply Your Side-Car with 
an Extension Axle 


ELOW jis shown a simple method of 
providing a side-car with an exten- 
sion axle, 
‘A piece of tubing is attached to the body 
of the side-car and firmly connected with, 


the tame of fue motoreycle by a strong, 
lamp. 

In this piece of tubing is inserted another 
piece, to slide in and out. The end of the 
inner tubing forms the asl of the sidecar 

‘Two pins that pass through the outer 
tubing and fit into corresponding holes of 
the inner tubing hold the axle in whatever 
Position is preferred for the axle at the 
desired gage.—Josurn F. SYLv10. 


A Homemade Lifting-Jack 
for Garage Use 


VALUABLE for garage use is an operat- 
ing lifting-jack. ‘The accompanying 
iMlustration shows a type of jack that may 
be built from discarded automobile parts. 

‘Two brackets such as are employed on 
the fan support are sweated to a rectangu- 


{A tng ck of thin deverigton i 
eat tly arn the home tare 


lar steel plate. A shaft passes through 
these brackets as shown, while a pin pre- 
vents any side movement. A kin. hole is 
provided in the shaft, through which the 
Hifeing-bar is inserted when the jack is in 
‘use. ADOLPH KLEIN, 


Treat the Automobile Engine 
Hood Gently 


"THE hood over the engine of the auto- 
mobile rapidly loves its luster. Avoid 
‘as far ax possible washing the hood while 
the engine underneath is warm. Varnish 
is the best method of restoring the hood 
to its former appearance and a desirable 
time to do this is when the engine is hot. 
Rub the hood down well with a handful 
of curled hair after washing thoroughly, 
land go over the hood with varnish and a 
good varnish brush. When the hood is 
hheated, the varnish flows evenly and 
smoothly without the slightest. evidences 
of brush marks and a thin coating can be 
applied to the heated surface which will 
‘dry rapidly and will not check as does a 
heavy coat. 


Detachable Screw-Nipple for the Grease-Gun 


‘grease into differentials, universals, or 
‘other grease-packed members of virtually 
any car. 

‘When making up these nipples, instead 
of only one thread size to each detachable 
part, add two thread sizes, one for the 
Sifferential and another for the universal. 
‘These screwed nipples simplify and expe- 
dite the work of putting in grease and by 
means of them a universal joint can be 
packed solidly, even when the opening is 


‘Use brass bushing stock for them and 
‘kcnurl a section for unscrewing from the 
gun when required. This groase-gun will 
be found very satisfactory. 


‘This screw-nipple will increase the tuse- 
fulness of your grease-gun—try it 
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Home Workshop 


gs for the Practical Man to Make 


Construct This Ozone Water-Purifier Yourself 


“THE, crone-gas water-pariier is abso- 
lutely reliable in its action and costs 
little to operate. The initial expenditure is 
‘small, as moat of the work ean be done 
jn the home. 

‘The first thing needed in the construction 
of this puri 
former. "The amount of lal 


making one of these transfor great 
‘that it is best (0 purchase 

used by the writer is inex 0 
‘about 500 watts of alte nt 
‘when in operation, An orffinary 9% kilo- 
watt 9000-volt radio transfofmer was used. 
‘This can be purchased forfabout twenty- 


five dollars. 

First, a box is built to house the trans 
former. ‘This box is. placed immediately 
above the shelf containing the ozone 
chamber. The leads from the secondary 
of the transformer are run through the 
bottom of the box through two tube 
finaulators. The primary current. comes 
through the top of the box. Two insula 
tors should be placed in the top to accom 
‘modate these wires. 

‘The onone chamber ix shown in ong of 
the illustrations. Plenty « piece of !Ein. 
‘oak board is eat 22 in. square, Of cotrse 
thia does not have to be oak, but oak is 
hawt, A-hole 11 in, aquare is cut out of the 
center of thia wooden slab. A piece of shoot 


fron 34 in. thiek and 12 in, square is placed, 
over the: 


le and held in place with small 

Te will be necessary to 
I holes around the edge of the 
iron plate to accommodate these screws. 
‘The nuts on the screws should be screwed 
up tight, no that a perfectly airtight joint 
will be produced. ‘To assure this, 1¢ might 
be well to place a little sheliae around the 
‘edge of the wood before the plate ia put in 
place. 

Four !4in, strips of oak should be cut 
‘and bolted around the bottom edge of the 
fquare cak piece previously cut. Small 
stove-bolts can be used for this purpose and, 
plenty of shellac and putty should be ap- 
plied to make sure that all the joints are 
perfectly airtight. Before putting the bolts 
In place, however, four strips of window- 
lass 1; in, wide and 8 in.long are placed on 
the iron plate that was previously bolted in 
place. ‘These may be held in place tempo- 
rarily with a few drops of shellne. Another 
fon plate 22 in. square Is now cut and 
bolted to the bottom. The same bolts that 
held the oak strips in place are used, serving 
‘both purposes. Plenty of shellac should be 
applied to. the wood hefore the bottom 
iron plate is put in place. After this is 
done, the entire outat 


shellac 
‘A hole fs now drilled in the center of the 
top iron plate and threaded to receive a 


small gas-pipe. A Sin. length of pipe is 


the chamber 
should be given a thorough coat of thick 


By L. A. Laurier 


‘then cut and serewed into this hole. A hole 
for another air-inlet pipe is drilled in one 


‘corner ap shown. A lead pipe is used in this 
before it is inserted in the wood 
‘be well ameared with shellac. It 


the mixing chamber will pull air with 
it and tend to create a partial vacuum, 
in the ozone chamber. When » partial 
‘vacuum is produced here, air rushes 
through the sulphuric acid and tends to 
boring the pressure back to normal in the 
‘ozone chamber. 

‘The mixing chamber ean be made of a 
‘small length of fairly large pipe (about 3 in. 
in diameter) provided with two eapa, The 
top cap ia drilled to receive a small length 
of pipe that was previously attached to the 
faucet. A small length of bent pipe is also 
‘screwed into the mixing chamber to nerve 
as a spigot, 

‘The mixer ix now connected with th 
small pipe in the center of the ozone 
chamber. Small guspipe should be sed. 
‘The joints should be made tight as the 
succesful operation depends largely "upon 
thie 

‘The onone-generator and water-purifier 
is now ready to be put in operation 
Wheo the primary circuit of the trank 
former is closed, a large spark will jump 

‘across the alr gap 
‘caused by the sep 
tration of the two 
fron platen, The 
passage of an elec= 
trie wpark through 
air always gener- 
ates ozone. "This 
‘spark will ontinue 
to pass as long as 
the cireuit In 
kept closed, 

‘Of course, the 
transformer must 


t Be. 


Details of the czone 
and’ mixing chambers 


raph-poles. ‘These ine 
sulators are absolutely 
necessary. ‘The lead air- 
inlet pipe previously put 
fn place should now be 
inserted through a cork 


‘which fta into the mouth be connected with 
of a large bottle contain- the iron plates by 
ing sulphuric acid. An- two heavily innu- 
‘other small lead pipe also lated wires. One 


wire is connected 
with one of the 
iron bolts. that 
holds the bottom 
plate in place and 

other with 
the center pipe 
through which the 
enerated ozone 


passes through its cork 
and the end of this pipe 
‘extends down into the 
‘acid. ‘The cork in the 
bottie should ft snugly 
and have melted paraffin, 

Te must 


will be seen that if 
1 partial vacuum is 
Produced in the ozone 
Chamber that air will be sucked into the 
chamber after first passing through the 
‘sulphuric acid in the bottle. 

‘The mixing chamber ie attached to the 
supply-water faucet. piece of pipe 
is screwed to the A pointed nozzle 
should be either filed or attached to the 
jucet and this nozsle should run well down, 
to the attached pipe with a space be- 
tween it and the wall of the pipe. The 
small pipe that admits the ozone must be 

lace as shown in the picture. 
idly passing from the faucet into 


asses 

"When the water 
fis turned om, a steady flow of dry air 
through the anne chamber will result. 
As the dry air passes through, it comes in 
contact with the electric spark and part 
of its oxygen is converted into. zone. 
‘This “passes with ‘the rest of the air 
through the small pipe to the mixing 
chamber, where it is mixed with water and 
Passes through the spigot. 

It is during this mixing process that the 
dangerous bacteria are destroyed. 

‘The transformer is operated only while 
the apparatus is in actual use. 


put 
Water 
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THE woe woRKsHor 


Equip Your House with a Bell-Ringing Transformer 


HERE are two secondaries to this 

transformer, each giving about four 
volts, and while one coil will be sufficient 
for asingle bell located reasonably near the 
transformer, the two coils in parallel will 
furnish twice the amount of current, suit- 
able for a large-sized bell or any ‘other 


If the bell or push-button is placed 
at a great distance, a higher voltage 
would ‘be need 
secondary coils 


‘The winding forms used in the con- 
struction of the transformer 


series, thus doubling the voltage. Or each 
coll could be connected with x separate 
bell and push-button, should sueh an 
Arrangement be of advantage under the 
circumstances. 

‘Regular transformer iron or silicon steel 
in used for the curve. The iron is eut into 
two lengths, 24 in. and 1% in. respec 
tively, all being % in. wide. "The corners 
are trimmed principally for the sake of 
appearance. 

‘Theve sheets will form a rectangular core 
4% in, thick when tightly pressed together 
the joints alternating xo as to decrease 
the magnetic resistance of the core. 

‘To begin, some of the longer sheets are 
piled up, overlapping alternately *% in. at 
the ends, until the pile will be 9 in. high 
when compressed and bound with friction 
tape, leaving each end clear for $6 in., $0 
that'the short yoke pieces may be inserted 


(le 


seroma 


‘This illustrates the assembly of the 
transformer core and the method. of 
holding the wires in-place at the end 
of the winding 


after the coils are wound. A single layer of, 
empire cloth is wrapped around this core 
and then three layers of No, 20 d.e.c. 
copper magnet wire wound on, with 35 
turns to the Inyer, and keeping the length 
of the coil within 113 in. 

In beginning this secondary winding, a 
strip of tape is doubled over the wire and 
the sueceeding turns wound over the ends, 
thus seeuring the inner end of the coil. 


By H. H. Parker 


‘The outside end is also held in a loop of 
tape that is drawn through tightly when 
the last turn is put into place through the 


layers of empire cloth are 
‘wrapped aroufd the completed secondary 
coll and we are ready to start on the pri- 
mary, or high-voltage, col 
‘This winding is in two sections, wound 
fon a separate wood form, then’ placed 
torether, one section reversed and the two 
inner ends soldered together and the whole 
shellacked, taped, and slipped over the 
secondary coll. ‘The wooden winding 
form has a core and two end plates about 
2% in, square, The core must be large 
‘enough to allow for taping the coll and yet 
have the opening of such a size that the 
coll may be pressed on over the primary 
winding and core, 
No. $4 de.e. copper wire is used for the 
1100 turas on each section, 


‘as evenly as possible, with a single wrap- 
ping of oiled paper between every two or 


three layers. Begin exch section at the 
‘ame end and wind in the same direct 
before removing from the fc 
‘temporary cord bindings throu 
provided in the wood heads for that pur- 
pose. Then soak both sections in shellac, 
and bake well in an oven, but do not over- 
heat. 

‘One section is then reversed and after 
stringing on a separating sheet of empire 
‘loth the inside ends of the two sections 
fare soldered together and the two coils 
Dressed together and taped into one. The 
primary winding is then pressed on over 
the secondary and the core is completed 
by inserting the remaining core sheets 
until” the whole rectangular core is 
built up. 

‘The hase plate is next made out of sheet 

is ‘A hole is drilled in the 


attachment plug, which i= attached by 

serewing down the black fiber eap with the 

plate between cap and plug. The swivel- 

ing outer sleeve is pinned to the plate as 

an additional safeguard against turning. 

‘The two lugs are bent up and drilled for two 
s 


bolts which secure the core: the hole 
through the corners of the core should be 
larger than the bolts and the holts wrapped 
in shellacked paper. The front edge of the 
plate is bent up and drilled and a fiber 

taining the four secondary colle 


binding posts nerewed to it. Series or 
parallel or separate secondary connections 
may then be made ut will. 

‘Short lengths,of flexible lamp-cord are 
‘soldered to the primary coil terminals be- 
fore applying the tape, and when assem- 
bling, these ard carried down into the 
attachment plug Do not use black 
friction tape on this apparatus; plain eam 
brie or “armatute” tape, shellacked or 
varnished, or regular insulating tape, is 
suitable. 


Protect Polished Table-Tops 
from Injury 


MANY. polished table, stand, or 
piece of furniture is ruinedby 
from flower-pots and 

can 


Tino 
‘back path 
and allt in aftistic form, under the flower- 


pots or vases. 
‘These mats cost very little and will ob- 
viate many costly repairs. 


This Spring Rack Is Handy 


for Tools 
Frou. rae mein 
fron} 1 mete excel 
tool-rage ml ‘bi 
large umber tool free 
quent ithe bene 
‘When the tools 
se “pueda 
place’ between 
were” the coils, tl 
springy of ‘the 
‘wire will” hold 
| them tight, and 
prevent. them 
from ainsi 
cout. “A spring 
stow swt tack does not 
Fequire. any 
tectal tate 
‘Simplicity and use- as 3 
Riza srcthe uey: In a shop the 
ote of this tool. spring! may be 
re fastened directly 
to the wall by @ 
few staples. In the home, where it is not 


desirable to deface the walls, the spring 
should be nailed with staples to a 
board, which may then be hanged from 
screw’ hooks or otherwise fastened to 
the wall—G, A. LUERS. 
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Instruments for the Home Electrical Laboratory 


INSTRUMENTS described inthis article 

Thumber among them some thst are not 
so well known to experimenters and they 
may be constructed at sail cost and 
Without many tools, With these articles 
many entertaining and instructive ex. 
Deriments can be performed in the home 
Ithoratory. 

‘The firs instrument to be deseribed will 
be one for demonstrating the rotation of a 
wire carrying a current around the pole of 
Sn electromagnet. This litte apparntss 
illustrated in Fig. 1, which also gives many 
of the details of construction. ‘The dimen 
slong are not important, ax they can be 
tnade to work regardless of siz. 

The base ofthe Instrument is shout 3 in 
{in diameter. It is made round as a matter 
ot appearance. A good hard wood should 
‘be used, ax this will take a good polish 
when the Instrument is Snished. "Four 
Toles are drilled in the base. ‘Two of these 
are mate fo hold binding-posts that may 
hoe taken from old dry batteries. One of 
the other holes is used to hold a 5/33 
in. brasn rod, which can be about 10 
Jong. Thin rod fe 
threaded with an 
8/32in. die at one 
fend so that i ean be 
held inthe base 
with two A/32in. 
nuts, “A” binding: 
Port is placed. on 
the upper end of 
the rods and. at. 
tached to thi bind 
ing-pont in little 
Hook to carry long pat 
straight. 

"Aamall iron core, 
‘about }4 inch in di- 
eter ‘and 3 
tained. "two heavy cardboard washers are 
fut and forced over tho ena of the core. 
The core ie then, wound. with No. 
magnet wire until the diameter of the re 
tulting coll ieabout Linch. A litle cup, 
fs shown in the detail, is now made to 
fit over the end of the magnet.” This cup 
may’ be produced from piece uf serap 
Iaterial and drilled gut to’ make a good 
fang ft over tho end of the magnet. at 
the cup must be leak proof, owing to the 
face that iti to hold mercury. 


Demonstrating Electrical Principles 


A piece of No. 22 copper magnet wire is 
now stripped of its insulation and rolled 
‘out straight under a board. This piece of 
‘wire should be just long enough to dip into 
the mercury in the cup over the magnet 
when it is hung on.the hook carried by 
the binding-post by means of a little loop 
placed in the end, 

‘One terminal of the magnet winding is 
connected with one of the binding-posts, 
the other end of the wire connected to the 
binding-post_on the cup containing the 
mercury. ‘The other binding-post is 
‘connected with the brass rod under the 
bottom of the base. Small grooves can be 
feut in the bottom of the base with a sharp 
knife for the connections underneath. The 
current passes into one binding-post up 
through the magnet into the mercury and 
then up the wire down the rod to the other 
binding-post. When a current is passing 
‘through the instrument, the wire hanging 
fon the hook will rotate around the end of 
‘the magnet. 

Figure 2 ‘illustrates the law that states 


nono 


Imateusnents 


Interesting experiments may be made 
by the amateur electrician with these 


By Joseph B. Moran 


that parallel wires carrying current in the 
same direction attract one another. A 
hhard-wood base is first made and three 
hholes are drilled in it. A foarth hole about 
Xg inch in diameter is drilled halfway 
through the base in the position shown. 
A brass rod about $4 in. in diameter is 
now bent at right angles as shown and 
fastened to the bottom of the base with 
uta, 

‘The other end is drilled out to serve 
asa binding-post, or a binding-post may 


binding-post. When 
1 current is lowing 
through in this 
manner, the turns 
of the coll will at- 
tract each other and 
the coil. will con- 
tract. Hence the 
end of the wire dip- 
ping into the mer- 
ccary will be lifted out and ‘the eizeuit will 
‘be broken. When the circuit is broken 
‘the coil returns to ite normal position 
‘only to jump back again when the contact 
is made between the mercury and the end 
of the wire. 

‘The next instrument (Fig. 3) is known 
as a parallel current apparatus. A hard- 
‘wood base about the same size as that 
used on the contracting helix is made. 
Holes are bored in this, as illustrated, and 
two 5/32-in. brass rods about 10 inches 
ong are placed upright in the two outside 
holes. . 


Both ends of these 
two rods are thread- 
ed with an §/92-in 
die “and they are 
held in place by 
8/32in. nuts. A 


piece of hard rubber 
fo fiber is cut and 
placed on the rods 
at the top as shown. 
‘Twoholes are drilled 
in the fiber and 


‘should be placed. Little adjusting knobs 
are soldered to the opposite ends of these 
pieces so that they may be turned about. 
A binding-post is now inserted in the bot- 
‘tom and connection is made from this to 


No electrical laboratory is, complete 
‘without at least one reversing switch 


‘the litle pool of mercury in the larger hole 
‘that was drilled halfway through the base, 
‘Twa No. 28 copper wires are made perfectly, 
straight’ and hung from the little angle 
pieces and allowed to dip into the mercury. 

‘When the current is made to flow 
through these two copper wires in the 
same direction, the wires will attract each 
other. 

‘When the current is reversed and made 
to flow in the opposite direction, the 
wires will tend to repel each other. Both 
{he repulsion and the attraction ate very 


tle reversing switch that canbe 

the home shop is shown in Fig. 4 
ttle switch can not only be used 

instrumeat» previously deseribed, 
will also find miny other uses about 
sxperimenter's laboratory. A "000 
wood base is obtained and cut 4 
inches square. Holes are drilled as 
illustrated to accommodate four binding 
posts. These binding-posts will serve to 
hold down four little phosphor bronze 
contact strips that are to make connection 
with the little commutator device placed 
Jn the exact center of the base.” The 
‘details of this contactor device are shown, 
A heavy fiber washer is first forced on a 
small shaft, ‘This shaft is threaded at 
feach end and passed through the base and 
is held in place by a nut that rests in a 
countersunk hole on the bottom of th 
base, Two semicircular pieces of brass or 
copper are eut and riveted to the fiber 
‘washer. After the rivets have been ham- 
ered in place, the surface js filed off flush 
10 that the contactor strips will not eateh 
‘as the commutator is turned. A small 
knob is screwed to the central shaft to 
facilitate turning. 


Figure 5 Illustrates Ocrsted's Law 


‘An apparatus that is used to demon- 
strate Oersted’s law, is shown in Fig. 5, 
First a 5/32-in. brass rod is bent to form an 
larch, and each of its ends is threaded with 
fan s/3249, die so that the arch may bo 
held to a hard-wood base with two small 
nuts, ‘Two binding-posts are then placed 
‘on the hase and connection is made from 
this to the two ends of the arch, ‘These 
connections should be made underneath 
tthe hase and grooves cut with a pocket 
knife so that the connecting wires may be 
Auth with the bottom. Before the bolts 

fare put in place to 
hold the arch down, 
a binding-post is 
slipped on one side 
of the arch. Screwed 
into the end of this 
binding-poat is a 
‘small length of 6/32- 
in. brass. rod. An- 
other binding-post is 
placed on this small 
length of rod and 
into the end of this 
binding-post a sew- 
ing-needle is placed. 
‘This needle is kept 
in place by solder. A 
small compass-needie can now be eut from 
thin sheet iron. A punch mark is made in 
the exact center of this piece and it is 
caused to balance upon the needle-point. 

‘When the current is caused to. flow 
through the arch by connecting the bind- 
‘ing-post to a couple of batteries, the mag- 
netic needle will arrange itself according 
to the direction of the current. 


Wes 
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A Forge that Was Made of 
Pipe Fittings 


SUBSTANTIAL forge can be impro- 

vised out of an old iron sink and some 
pipe fittings. Four %-in. flanges were 
bolted to the bottom corners of the sink 
and lengths of pipe serewed in for legs. 
hhole was made near one end, to admit a 


ameter and about a % 
le, and a pipe cap drilled with a tapering 
id screwed on the nipple served as the 


hol 
blast-pipe. 

‘A cast-iron collar was placed between 
cap and bottom of forges and another 


tundemeath;) th 
fon, elamping the 
tightly’ together. 


linker collector, 
p. ‘The whole chamber 
he quickly cleaned out 
lower eap. 


dam)¥r construction was exceedingly sim- 
ple. U-shaped piece of sheet iron was 
bolted between the flanges, and a slide oF 
damper made of slightly thinner material 
was slid between the arms of the U. Two 
‘erons pieces were riveted to the projecting. 
farms to guide the damper 

A regulating lover was pivoted to the 
side of the ash chamber and connected by 
‘short link with the damper, The whole 


fittings 4 serviceable forge suitable for 
farm of shop may be constructed 


‘worked stifly enough to allow the damper 

to stay in any porition to which the lever 

For a hand-operated forge 

this damper would be unnecessary. ‘The 

let pipe was screwed into the outer 

flange and was connected with an electric 
lowe 

‘To the end of the forge opposite the 
blast-pipe, two iton straps were riveted to 
support « galvanized water-pan, « rest 
convenience, if not a necessity, around a 
small forge of this kind. 

‘A high-speed electric motor of about 1/6 
horsepower, direct-connected with s fan- 
blower, furnishes the mast convenient 
means’ of obtaining the air blast; or if 
there is machinery near, a small. blower 
aay be belted up to the shafting or driven 
from a specially rigged up countersbatt. 

Lacking any power, the blast must be 
furnished by band, and about the simplest, 
way is to attach a bench hand-power 
srinding-stand to the forge by iron brack- 
ts. The grinding-wheel is removed and a 


Popular Science Is Offering Monthly Prizes 
for the Best New Ideas Sent to the 
Home Workshop Department 
You have a chance to win the $50 or $25 prize 
EVENTY-FIVE, dollars will be awarded every. month 
tol the authors of the two best articles appearing in 
tips department. The first prize is $50, the second 


$25. very article submitted will be considered as a possible 
prize-wifner. Those which do not win prizes may be pur- 
chased ft space rates, The prizes will be awarded upon 


ze-winning articles may be long—but not over 1000 
pr they may be very short. The idea, device, or 
machine} described must be practical and ingenious: it must 
fill an agtual need in the home, office, or shop, 


pee 


place, then a blower I laid the brass blank on it 

‘up second hand at a on with a blowpipe. 7! 

It up of sheet iron) is blank pressed the thin conting of solder 
down evenly, so as to make a tight joint, 


Employ a Discreet Silence 
When Sand Bottles 


avoided 
here for 
ke, 
is wiley end Bins tne, ln vonray fat 
‘ened to the frame of the kitelien door with 


} with solder. 
a tin box for 


This noiseless capper may be recom 
mended to apartment dwellers 


two heavy wood screws. The position of 
the block depends on the height of the 
bottles to be capped. 
‘The bottle is placed on the floor or on a 
to wooden block of suitable beight. ‘The 
‘metal cap is placed on the bottle, and the 
capping lever, ane end of whieh is braced 
against the lower edge of the block on the 
door-frame, is pressed down om the eap. 


‘broken reel-seat 


Tu uous woRKsHor 


Here Is a Use for an Old Marine Clutch 


GMALE one-way clutches, 
intended to be used be- 
tween the engine and propellershaft of 
low-powered motor-boats not requiring the 
more expensive reverse gears, are cheap and 
‘ean often be picked up second hand. They 


onan aver amscnet 
Giese coun) 


E] yorpasum 
{yon bain Sra oaNonaTNO) 


Showing how an old marine clutch may 
be adapted to serve as a line-shafe oF 
ulley-eluteh 


fare converted easily to eountershaft or 
Dilley clutches suitable for the small shop. 

‘The illustrations show how a Tight pat 
tomn-clutch of the smallest atock size ‘was 
rigged up to serve as a countershatt clutch 
to operate a drill-press: also another 
adapted to act as a lineshaft pulley-eluteb, 
attached to a Zt-in. wooden split 
pulley connected directly with a grinding- 
stand. This grinder had formerly worked 
through a countershaft and a tight and 
Joowe pulley, and this intermediate shaft 
used up a0 much power that little was left 
for the yrinding-whel 

"The short I-in, shuft furniahed with the 
clutch was removed and for the counter- 
shaft clutch a shaft of the same diameter 
‘was Inserted. The line-shaft where the 
Palley-cuteh’ was intalled also happened 
to be 1 in., having been added by m 
i /adadic eaae-conpiegsoine niles 
tahaft a larger-sized clutch would be neces- 
ary. 

‘The drum was placed in the lathe and 
turned down and crowned to act as a 
pulley-face for the driving-belt off the line 
hat. ‘The internal expanding ring was 
setacrewed directly to the shaft and only 
revolved when the clutch handle ‘wae 
in. A ball thruat-bearing and set 
collar furnished with the clutch 
were installed forward of the drum-fange 
to take the thrust from the lever. 

‘One bearing for the shaft was acquired 
from the combined after beating and lever- 
pivot bracket that formed a part of the 
marine equipment of the cluteh. This 
‘casting was bolted upside down so that the 
hhandle would point down: an extensioa 
‘made of bar iron was riveted on to form & 
longer operating bindie. ‘The only extra 
arts needed to complete the equipment 
‘were a second plain shaft-bearing and the 
drive-pulley to the drill-press 

‘To construct the line-shaft pulley-cluteh 
the split bushing was removed from the 
pulley and a solid one of the same size 
turned up from a block of hard wood. The 
flange was removed from the clutch-drum 


By H. H. Parker 


and the wood bushing 
bolted between them, 
forming a long bearing for the revolving 
shaft 


A hole was bored through the center of 
the bushing and extended t 
‘wooden cross member of the splil 
and a grease-cup screwed in as 
‘Then the pulley halves wi 


before, the 
t-screwed to the 
of was used, but a 
ras built up as shown, from 
to shape. ‘The bronze shift 


Ing instead of. utilizing the bracket 
ing as before. “A long wooden handle 
‘was riveted to the lower end of the iron 
yoke, 


To Handle a Five-Gallon 


difficulty infthe 3 
device ustrated 

‘The frame was constructed in the man- 
nner shown from strips of wood 1 in. thick 


if you suspend your five-gallon oil. 
tank as indicated here, i will be easy 
to pour from It 


and 3 in. wide. Strong serow-bolts were 
fastened to the frame at diagonally oppo- 
site corners. To these bolts heavy wires 
were attached, which were fastened with 
their other ends to hooke in jolste of the 
ceiling. ‘The ean, restirg in the frame, 
was suspended at a convenient height 
and could be tilted easily when it became 
necessary to draw oll into a small measure 
‘or bottle.—B. F. DASwiELL. 


Portable Dark-Room from 
an Old Packing-Box 
HE packing-box < measure about 


2 tiyby 2 
odes aden me 

comp 

Shoutd fe path with lempbisck. "Two 
sireutarholesatput 8 in, in diameter are 


of the box. Two black 
Soh eccke ina uy of Gwe pins ofthe 


ss 


Popular Science Monthly 


shape shown in the picture are sewn to- 
gether and then tacked over these holes. 
{in the small end of these bags an elastie is 
sewn. This elastie should be small enough 
to fit snugly about the arm when the hand 
is placed through the bag. The cloth of 
which these bags are made should be heavy 
enough to prevent the passage of light. 
‘An electric red lamp is now placed at the 
top of the box on the inside and connections 


rourcto trot 


arkcroom should make a box like this 


made from the outside, 
the cord pues Che 


‘The hole where 


‘provided with a beaded edge ix 


plagd of the top. [Covering the hole 
tnarneaty this eye i «pecs of red 
alas. 


‘On one side of the box, near the bottom, 
a light-tight door should be provided, 
trays are introduced through the door and 
the hands are placed through the black 
sleoves or bags. By looking down through 
the red glass plates you may wateh the 
progress of the developing. 

‘This portable dark-room, which may be 
used for developing plates, lms, or prints, re- 
ardless of ight conditions, should be mae 
large enough to accommodate three tray. 


Shoe-Laces Cut from Pieces 
of Leather 
ERE described and illustrated is a tool 


that will cut shoestring from pieces 
of leather that otherwise would. go to 


a ‘and 
fant 

nce, 
shay round 
Yenient plafe begin a spiral cut into the 


edge of the disk, thread the small strip 
‘through the sharpened tube of the cutter, 
and continue the 

‘cutting operation by 
following the outline 
cof the disk with the 
ceutter. Tn this man- 
per you obtain a 
spiral strip of 
leather, the length 
‘of which depends 
fon the size of the 
disk. ‘These leather 
laces may be used 
for shoe-strings, lac- 
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Children Will Be Delighted 
with This Roller-Coaster 


[P22 pave a high stepladder, « long 
‘ingle ladder, and enough room in your 
‘garden or yard, you ean easily improvise a 
roller-coaster that will give pleasure to 
your children and their friends. 

Set up the stepladder and rest one end of 
the single laddér on top of it as shown in 
the illustration. Fasten the end securely 
with strong wire or rope, to prevent it from 
slipping off, At the foot end of the single 


Indder drivfe in two pegs a 
ends of th ladger shopld 
"The eagis of f 


‘The wheels of the car, which are four in 


number, consist of bicyele hubs set in 
forked bearings that are screwed to the 
fends of the cleats. The grooved bicycie 


‘The possibilities of this roller-coaster 
depend on the sige of your garden and 
the Tength of the latider 


bubs 
ladder the track of the et 
pulled to the top of the ineline by a rope 
that passes over a pulley attached to the 
top rung of the ladder.—C. A. BLACK, JX. 


An Old Lathe-Dog Used for 
Center Rest 


AS ld latho-dog ean be pressed into use 
fas a center rest_in the magner shown 


tion, Figg a 
rly est on Jeathe 
ee 


In a case of emergency a good center 
rest may be fmprovised from a lathe: 
‘dog as here shown 


bed. This is held in place with a clamp. 

‘A heavy collar is riveted on the plate and 
the hole in the collar must be of auch a size 
as just to fit the projection on the dog. 

‘The collar is provided with a set screw 
0 that the lathe-dog can be adjusted to 
‘various heights. The set screw is brought 
down to the proper distance. 


Told Millions the way to pretty teeth 


largely the result of this method. 


‘We urge you to make it. Then see and 
feel how your teeth conditions change. 


Must fight film 

You must fight film to keep your teeth 
whiter, safer and cleaner. Film is that 
Viscous coat you feel. It clings to teeth, 
ets between the teeth and stays The 
tooth brush, used ia old ways, does ot 
remove it all. So very few people have 
‘acaped the troubles caused by fil. 

Tt is the film-coat that discolors, not 
the teeth. Film is the basis of tartar. 


1t holds food substance which ferments 
fand forms acid. It holds the acid in 
‘with the teeth to emuse decay. 
‘Millions of germ breed in it. They, 
fare the chiet cause of 
thea. And all these troubles have 
‘constantly increasing. 


To daily combat it 


Dental science has for years been 
searching fora daily film combatant. 
Te'has mow been found." Careful tests 
under” able authorities have amply 
proved its efficiency. Leading dentists 
Everywhere now advise ite ute. 

"The methods are embodied in a den- 
Lifeice called Pepsodent. And to millions 
‘of people, here and abroad, # has brought 
new era in teeth cleaning. 


Ask for this ten-day test 


Ask for a ten-day test. Then judge 
by what you see and feel how much 
this method meats 

Each use of Pepsodent brings five 
desired effects, It attacks the film in 
two efficient ways. ‘It leaves the tecth 
$0 highly polished that’ film cannot 
casily adhere 

Tt multipien the salivary flow —Na- 
ture’s great tooth-protecting agent. Tt 
‘multiplies the starch digestant in the 
Saliva, to digest starch deposite that 
cling and way form acid. Tt multiplies 


Papsadent 


The New-Day Dentifrice 


A scientific flm combatant, whore every 
‘application brings five desired effects, 
Approved by highest authorities, and now 
advised by leading dentists everywhere. 
All druggists supply the large tubes. 


the alkalinity of the aliva, to neutralize 
the acide whlch cause tooth decay. 

“These results all accord with modern 
ental requirements. Everybody, every 
dy, should get them. 

Send the’ coupon forthe 104 
TTube,| Note how ean the teeth fot 
fier ‘using, Mark the absence of the 
Stocous fits. “see how teeth whiten as 
the fim-coat_ disappears, You will be 
Convinced Then’ the ‘benefits to. you 
Sod"'yours may be lifelong tn extent. 

Gut the coupon now. 


Ten-Day Tube Free “ 


THE PEPSODENT COMPANY, 


Dept. 929, 1104.8. Wabash Ave., 
‘Chicago, T, 


Mail 10-Day Tube of Pepsodent to 


CYour first opportunity 
“to buy a genuine 


California Home 
A a: 


eeicaa 


i) 


‘ACI FIC 


Ready-Cut Homes 


Ei 
in 


Buy direct from Los. | 
Cheaper Than (Your 
‘Local Lumber Prices 
FIVE WAYS 
| TePacitic System 
SAVES you money. 


to buy bulls 
Ine mater 


famfien, Wor shin 
Wie or 


ahdiws 109 new 
California Homes: 


Write for Free Plan Booklet. Our S0c 
volume pictures foe Bundred exterion 
ne hundred ble ‘lane aed 
Ms complete. specifications 

"This Book ‘prepared at 

wndous cont Shows 

Tomes of all sies nd 


Has 
Pret FIC Ready-Git Homes Inc 
1354 So, Hill Stre 


LOS ANCELES, CAL. 
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New Uses for Electricity 


Have you found a new way of making the 
electric current work for you? Have you 
made a new labor-saving or money-saving 
machine or device that is electrically oper- 
ated? The Popular 
pay $90 in prizes for the best answers 


LECTRICITY is one of our most useful servants. An 
outline of its more common daily uses would fill a book 
of no mean size. The editors of the Popular Science 
Monthly want to find some uncommon uses for electricity. 
They want to know what new uses readers of the magazine 
have found for it in home, shop, or office. The new ma 
or device does not need to be motor driv 
is no objection to a motor-driven machine, provided it is 
It must, however, be a homemade device. 
solenoids, or heaters may be employed. 
The Popular Science Monthly offers three prizes for the 
best answers—a first prize of $50, a second of $25, and a 
These will be awarded in accordance with 


new and useful. 
Electric magnet: 


third of $15. 
the rules outlined below. 


Rules Governing the Contest 


(1) Contestants are not limited 
to the number of ideas, but only 
‘one method can possibly win the 
first prize, only one the second, 
and only one the third. The con- 
test is open to everybody. 


(2) The use of the new electrical 
appliance must be shown clearly, 
either in a photograph or in a 
drawing. If a drawing is sent in, 
it need not be made by a skilled 
draftsman. It is sufficient that 
should be intelligible. While pen- 
will be considered, 
re requested to make 
their drawings in ink on heavy 
white paper. The views should be 
sufficient in number to set forth the 
writer’sidea very clearly. The con- 
testant’s name and address should 
appear on each sheet of drawings. 


(3) The drawings or photo- 
graphs must be accompanied by 
a description, preferably type- 
written, in which the method is 
clearly given. It must be written 
on one side of the paper only, and 
it should not be more than 500 
words in length. The name and 
address of the contestant should 
appear in the upper left-hand 
corner of the first sheet of the 
written deseription. 


(4) The drawings and descrip- 
tion entered by contestants must 
be received by the Popular Science 
‘Monthly not later than 5 p.m.,on 
Oct. 20, 1921. 


(5) The judges of the contest 
will be the editors of the Popular 
Science Monthly. 


nce Monthly will 


hine 
although there 


(6) The first prize of $50 will 
be awarded to the contestant who, 
in the opinion of the judges, has 
suggested the best idea of anew 
use for electricity. 

‘The second prize of $25 will bo 
paid to the contestant who sub- 
mits an idea next in merit. 

‘The third prize of $15 will be 
paid to the contestant who sub- 
mits an idea third in merit, 


(7) The winners of the contest 
will be announced in the earliest 
possible issue of the Popular 
Science Monthly. A deseription 
of the ideas that win the three 
prizes offered will duly appear in 
the pages of the Popular Science 
Monthly, together with the names 
of the winners. 


(8) The editors of the Popular 
Science Monthly shall have the 
right to publish meritorious manu- 
scripts that do not win a prize. 
The regular space rates will be 
paid to the contestants who sub- 
mit the manuscripts thus selected. 


(9) When a contestant submits 
more than one idea, the deserip- 
tion and drawing by which each 
is set forth must be sent as a sep- 
arate unit. 


(10) Manuscripts or drawings 
will be returned to contestants if 
stamps are enclosed. 


(11) Send drawings and specifi- 
cations to the Editor of the New 
Uses for Electricity Contest, Pop~ 
ular Science Monthly, 225° West 
39th Street, New York City. 
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Making a Pulley-Hoist from 
Scrap Parts 

SIMPLE, dierent pull 
A§ a pulley-t 


the private garage ot 
al oop hat lit a motor 


even a bod) ae ily. be im 
rovised fr oy 

The deta ite it tiflt carfe ms 
entre thewina oto é 
section off-in. pi 5 
ameter de then in the eeekandly) 


‘Mlustration. 


‘Normally, one man can lift a thousand 


sasr cord 
Work in shop oF 
by auch a pulley 


pounds with this holst, Increasing the 
diameter of the drum increases the eapac- 
ity of the hoist 
‘An ordinary flanged automobile wheel, 
such ax n Ford front wheel, ean be used for 
rum, and a sash-cord used for the pull- 
"The capacity of this hoist will be 


pivots 
‘ends of the pipe-drum. The rope used for 
hoisting, preferably a stranded wire cable 

hould be strong enough 


Surround Your Farm with a 
Woven Willow Fence 


chicken-house, hog-house, and a corn-erib 
fare all made nf willow. 

years ago, lacking funds with 
which to properly provide for hi 
through the coming cold weather, the 
owner cut willow saplings and put them 
to the use shown and described, 


Tools of Industry 


In industry, art, science, in To provide over twelve 
factin all kinds of work,good million subscribers with tele- 


results require good 


to trans- 


imple- phone connect 


ments kept in good condition. mit the vibrations of the 
If the right sort of imple- human voice thirty million 


ment is important to an in- 


dividual workman, 


times a day and from any 
‘ecient Point to any other point , 


tools for industry and com- throughout the land, de- 


merce are a Vital necessity to 


the nation. 


‘Telephone service is one 
of the tools of American in- 


dustry and commerce 


mands an expensive mechan- 
ism of the highest order of 
scientific precision, and an 
efficient organization. 


jin most It is the aim of the Bell 


common use and upon which Telephone System, with the 
much depends. ‘The Amer- cooperation of the public, to 
ican public cannot afford tobe the most dependable tool 


let this tool get dull. 


One Policy, One System, Universal Service, and all directed 
Better 5. 


of American industry. 


BELL System” 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 


AND ASSOCIATED COMPANIES 


LEARN TO FLY 
in Chicago with 
THE RALPH C. DIGGINS CO. 


YOU start flying the day 
you arrive, Competent Ine 
structors. Newest of 
Planes. Gosport System of 
Instruction, 
Thorough Ground Course, 
including instruction in mo- 
tors, plane-assembly, wire- 
less,navigation, cross-country 
flying, field management. Liv- 
ing quarters right here on 
the field, 
PILOTS Receive $5000 Per Year and Up 
ENROLL NOW! 
Write for literature and 
‘carollment offer. 


THE RALPH C. DIGGINS CO. 


Dept. 202 140 N. Dearborn Street 


“SYMPHONIC PIANOS 
SYMPHONIC PLAYER PIANOS 
CSYMPHONOLAS 

Seeger il fer nae 


Soa wa 


1 TO 4 YEARS TO PAY 
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Who Knows How to Make a Water-Clock? 


¥ following the 

directions» here 
given, a water-clock 
that" keeps fairly 
food time can be 
made. 

"The clock isstarted 
on its way by two 
lean tin cans. They 
‘must be water-tight. 
‘These cans are sol- 
dered together as 
shown in the Uustra- 
tion. A tiny hole is 
poked in the bottom 
of the top ean. ‘This 
hole should be made 
very small at first, 
just large enough to 
permit water to drop 
through. It will 
probably "be neces 
‘sary to.adjust the size 
‘of this hole when the 
lock is set in opera 
tion. If the elock is 
slow, the hole should 
be made a. trifle 
larger. If the clock 
is fast, there is only 
‘one remedy—the hole will have to be sol- 
dered over and another one made. 

‘Two holes are made in the cover of the 


with fair accuracy 


top can. These permit the typ endsyof a 
plece of cord to pass ‘pr: me gd ot 
the cord is fastened th a foodfn agit by 
means of a small the| 
site end holds a small pveight. [The Mesto 
ie wound around the djwe thalfearies the 
It 


single hand of the clock, iy be men- 
tioned here that the float should be soaked 
in paraffin, otherwise it is apt to become 
waterlogged and rendered useless. The 
bearings for the dowel are cut in two up- 
right pieces that extend from the base. A 


‘The homemade water-clock here illus- 
trated in not a toy, but shows the time 


pin is driven through 
each end of the dowel 
so that it cannot 
slide out of -place, 
‘The hand should be 
‘cut out of thin sheet 
brass, and a hole 
drilled in one end 30 
that it will just fit 
snugly over the dowel 
end. A top piece to 
brace the two stand- 
ards is tacked in 
plas. 

‘The dial is made 
from a square block 
‘of wood. A circle i 
drawn on this and 
filled in with black 
ink, ‘The circle ean 
bbe ‘described with a 
pair of dividers, one 
point being allowed 
to dig into the wood. 
‘The ‘circle in then 
‘evenly divided into 
twelve parts, one for 
each hour. "This di- 
vision must be ac 
curately done if the 
device is to keep time. ‘The builder may 
divide the hours into quarters if he likes. 

ko it possible to read time 
tely. ‘The numbers can be 
off or the little paper numbers 
itlue fin the back, obtainable at the 


ieco of brass tubing is soldered 
Into the ifttom of the lower ean, "A cork 
is placed fn this so that the water in the 
lower ean may be drawn off when it is ful. 
‘The supply of water in the upper ean may 
be replaced by removing the cover. The 
lock should run for twelve hours before 
it needs " 


An Electrically Heated Chicken-Brooder 


N clectrically heated chicken-brooder 
may be readily made from a small 


the floor. A canvas 
curtain is also held 
about the rim of the 
tub by the same 
clothespins. This 
‘curtain should be 
cut 3 in. wide and 
held just clear of 
the floor. Holes 
are cut through the 
canvas curtain 
wherethepinsclamp 
upon the rim of the 
tub, Slite should be 


‘the curtain for doors through which 
‘the chicks may enter and leave the brooder. 

‘Several small holes should be punched in 
the tub to allow pure air to circulate. 
Various size bulbs may be used to secure 
various temperatures suitable to the ages 


‘All you need for this chicken-brooder 
is a small wash-tub, a few clothespins, 
‘Sod an electric light connection 


At first the heat under the 
should be kept around 100° F. 


fare two weeks old, the tempera 
ture sould be maintained around 10° F, 
A 25-watt bulb will run this brooder for 
‘8 greater length of 
time when the ehicks 
are kept under it 
‘and will be no more 
expensive than an 
cil-heated brooder 
and much — more 
clean and sanitary, 
fas well as far more 
healthful. 

This improvised 
electric brooder will 
bbe very easily regue 
lated in operation 
Dbocause various size 
bulbs may be used 
to get the right heat, and the size of the 

jon holes may be made smaller (by 
Sovering with tin disks) to get more heat. 

“The can used to enclose the electric bulb 
must be 4 oF 5 in. from the floor so that 
the chicks will not be burned. 
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Glue and Nail Sides of Box 
with This Jig 


LLUSTRATED in the accompanying 

picture is a jig that was employed in 
making a small rectangular box in quantity. 

‘The uides A, of which there are five, 
were fastened permanently to the base J, 
Which was braced with strips C. These 
‘uldes served to hold the ends and one side 
of the box in place. The clamping device 
necessary to force all sides Into. position, 


number of boxes 
"ia will be found 


and tenoned, to provide, first of al, suitable 
‘tulding to the moving block, and secondly 
to prevent the same from moving out of 
position 

Figure 2 illustrates the manner in whieh 
the mavement of block D was controlled. 
A shoulder was provided on tho end of the 
‘screw, fitting into a rectangular steel plate 
1% in. thick. ‘This plate was fastened to 
the block D. Reference to Fig. 1 will 
reveal the rectangular slot intended to give 
proper clearance to the plate, and the 
projecting portion of the serew. 


Water-Pipes Can Be Protec! 


ed with Old Tires 
te orets a 


becominy EGy For covering 
pipes of Hege diameter the full width of the 
tire, in sections 

of 18 in. should Pee 

be used. The 

sections of tire 

are wrapped “SIRS OF 


0D TRE 
SecTIons oF 


‘uncovered, and 
fare held in tight 
‘contact by wind: 
ing rope around 
tthe pieces of tire. 


If the pipes 
fare small, "the 
tire may be eut 
Tengthwise in 
narrow strips. 

‘wound aroun 


‘Tools and Ss 


HER 
Lf 
x Uf 


ROM the first the little old schoolhouse to the last 

day in the University, Waterman's Ideal Fountain Pen has 
helped the youth of the country to acquire the education that in 
later life makes them an asset instead of a liability to the nation. 
It has made itself indispensable to business men and women, 
authors, doctors, lawyers, scholars—everyone in fact, who has 
use for pen and ink. 


Three types: Regular, Safety, and Self-Filling 
rtular type ropper-filled and size The self-filling type—pump ot lever action, 
sftee the Largest lak capacity of ny ‘The Poste aclion topes spl in constr’ 
fountain pen made rink apa than ay 
The safety type has a smaller ink capacity “ 
thet ey be carried in any posicon, in pocket, 
pore or tag, without the slightest danger 
ot aking. 
SEL 
“The gold pens used in 
are made by us for use in Waterman's Ideal Fountain Pen exclusively. You can 
telegt a point that fice your need or preference exacily 

L, E. Waterman Company, 191 Broadway, N. Y. 
129 So. State St., Chicago School St, Boston 17 Stockton St., San Francisco 


SAVE 25% to 60% 
GRAFLEX-KODAKS 


Iridium and 


MILLER TRE ADS 
ed To The Road’ 


IVER JOHNSON 


AUTOMATIC 


LV,ER 


SAFETY 


REVO 


antempts at robbery and violence occur 


ating Frequency 


Bump i, Jolt, thump 
Weapnot discharg 
Plano-wite he 
cordinary fat 8p 
Kop the Iver, Johnson 
‘moment when 
(Quick, accurate 


for" Hamme? the H. 


‘springs, instead of the 


Aver Johnson's Arms & Cycle Works, 343 River St, Fitchburg, Mass. 
99 Chambers Street New York 717 Market Steet, Sas Franciace 


Battory Charging Will Pay You 
‘$150 to $300 Monthly Profit 


©. DRYZ, Bor 1013, EAGLE RIVER, WIS. 


We want ever 
automobile 


dealer, very" enrage 

auent to 
Send for thei Iree Copy 
‘Stour big popular mate 


manastte” American 
v Kuitorobiie Digest. 
Helpful—Instructive—Fascinating 


Tcl filled from cover to cover with helpful 


Storage Batte 
hkepai Cleaning 
ng. the Cars a uration and Answer 
Your motor problems "are solved—and. many 
‘ther feature stories and helpful Separtments. 


‘Consiructlor 


endl for squr tree copy today, The newmtand 
cel the American Automobile Digest i 
Bocents but we wil wend. pou copy of thie 
month's bie fnue absolutely free i vou write 
AMERICAN AUTOMOBILE DIGEST 
PS (9) Butler Bldg., Cincinnati, Ohio 


ee 


A RAILWAY 
TRAFFIC INSPECTOR 
Earn Up to $250.00 per Month 


‘Steady, Pleasant Work 


Prepare in. 3. mor study at home. 
Advancement rapid with experience, paving Up 
t0'$230 and $300) month, expenses paid 
Position Guaranteed of money refunded, You 
{hie no sinks “Any average mam cam quai 


Don't Delay—Send Today 
for free Booklet No. D-399, sy 
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ABread-Slicer that Cuts the 
Loaf Evenly 


[Ti merely a short board a little wider 


Bread cut in slices of equal thickness 


in more attractive 


‘Why not make a 
slicer 


esctibed here? 


boards. The illustrations show the com- 
pleted slicer. Bread may be sliced 
hhot or cold, likewise cakes and cold meat if 
not too large to be slipped between the 
sides.—H. F. Grinstead. 


How to Make Emergency 
Rope from Bark 


HEN out camping or eaught in somo 


Rope braided from stripe of bark has 
surprisingly great tensile strength and 
Besibility 


bark in strips. Tie three of these strips 
together at one end, hook them to any con- 
venient stub and plait them as girls do 
their hair. When there is about a foot of 


the strips yet to be plaited, weave in the 
‘ends of new strips of bark, and so on. 
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Fair Weather or Foul, This 
Barometer Would Tell 


ERCURIAL of anerold barometers 
are contly”intraments wa ver 


dificult to make, but 

which is aa 

Tora few ents ang/witt aa 
Get a Piass beftid ang halt 


colored 


ig 
e will 
facork. 
that fits well, 
andputthrough seqe 


ita glass tube tong 
waree seve 
nearly to the a 
bottom of the saubust 
bottle, Her we 
metically seal tome, 


the cork that 
no ai ean pas. 
Now make a 
paper scale, 
Evenly divided, soa 
sy: lntolnches 

ind 

tbe. Blow 
An ee 
Unt the water gs, 
Initriaes about The Dacameter t 
10in,,and there — “*sily made 

Jour inve your barometer. 

"This deleate Instrument wil faithfully 
record any fortheoming. changes inthe 
treather and the approach of w storm wil 
Tntalibiy be shown by wise inthe water in 
the tube owing to the greater rarity ofthe 
ur 

But as the temperature of the atmo 
phere would also act the height of the 
Mater, this must be warded off by tolat 
Ing the botle of water. To do ths place 
itn plckejar or other ewe, packing i 
Well with sawdust.—E. A. MeCANN. 


Relining the Sockets over a 
Ball Joint 

THEN the sockets wear over the ball- 

aand-socket joints in a Ford steering- 


igear, there ls considerable lost 
the consequent 


~ sipping exch 


syax0eo 
fingers so that it 25" 


will fit between 
the ball and the 
half section and 
fil up the space, 
Do this for each 
side. Then re- socKeT 
assemble the ‘JOnNT 
joint, pressing it 


packing for worn- 
ut sockets 


the ear around 
corners a few 
times to work the joint, then take apart, 
and fill in any spots where the packing 
hhas not found a way. Reassemble, and 


your ball 


Make Yourself Independent of High Rents 


EOPLE. who own their own homes need never worry 
about high rents or be distressed by the present op- 
pressive housing situation. 
You can make yourself independent of these obstacles at 
once by becoming an owner of one of the many attractive 
styles of 


BOSSERT HOUSES 


Bowert Houses are not orlinary houses, nor are they the so-called portable 
“They are of a staunch, solid and permanent charactor—in fact, more #0 than 
‘many of the houses built by hand today, 


Bowers House are unusual, beatiful becave of the simplicity of thet lines, 
‘They are. built in accordance with the plans of leading architects ond ‘made of 
specially selected lumber, Strong double walls make them absolutely weatherprool, 


‘The Rossert method of quantity. production enables you to purchase a home 
far more economically than you coukl ever build one. When you buy’ Homert 
House you purchase only the house itself. You do not pay foe the hundreds of feet 
Tarbes ah the materials ordinarily wasted in the proteesof construction, You do 
‘not pay the bills of carpenters and ski ‘ou pay exactly for what you 
{get and therefore receive a tangible, definite return for every dollar expended, 


Bowert, Houses are ready for instant erection the minute they reach your 

property No delay, no wating no Tom, “Every modem improwsinent can be 

Festal in a Bosere House: any typeof heating stem, cletse ight, plumbing 
cilities, ete. 


‘Send 18 cents today for catalog showing 
‘our mamy styles of houses 


LOUIS BOSSERT & SONS, Inc. 


1310 Grand Street Brooklyn, N. Y. 


Sesriem 
Cohiba 
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GET A HOBBY 


MAKE MODELS 
Start a Home Workshop 


Sui ansicrs 


TWENTIETH CENTURY 


Book of 
Recipes, Formulas 
and Processes 
This ak of 00 page isthe, moat 


complete Book of Reclpes ever published, 


of 
lugble arte Itor every-day, 
Hla. Practical [eat ad 


10,000 Practical Formulas —The 
Best Way to Make Everything 
‘aber whieh von mes 


Sart ta of ator 


sith conte 


tient found in snyedher weeks 


Price $4.00 


Popular Science Monthly 
225 West 30th Street, New York 


This Blow-Torch Fits the 
Vest Pocket 


DESCRIBED below is = pocket blow- 
torch that answers all the require- 
ments of a larger instrument, at the same 
time having the advantage of being so 


AA\FREE TUBE 


le ALL STANDARD 


aia i mane 


F SERVICE. Wetand 


5000 MILES O1 
Fesdp sed wiling oat You and back up 
fer hon bound ‘ao Mie ic 
Frggestinn "thon att not 

Ria eres 


‘One of these pocket-size blow-torches 
will be found to be very handy 


‘The larger tube is packed with a wick cut 
flush with the apper end. When this wiek 
is saturated with alcohol, the torch is ready 
for operation by simply removing the 
cap from the upper end, touching 9 
match to it, and adjusting ‘the flame to 
suit.—M. V, Tessimn, 


al Milling Job Done 
on a Drill-Press 
RECENTLY 1 had large number of 
gear-casings to make ‘and when I 
1 


ind that there 
etween the 


A Ve 


gears and the casing. 
Tt was necessary to do this work cheaply 
and quickly, so the tool shown in the 


the eating. 

set up on the table of the 

= as shown in the photograph. 

poved to be a very satisfactory way 
‘the work.—Hanvey Meap. 


RAISE RABBITS 
ke 


and QUINEA PIGS FOR US 


Convert Your Bicycle Intoa Motor-Cycle 


STETEEY, MoToR 


£5 aie anne 


Sue Ate 


feos FORD ReSPORTCAT 
te Soe RetsKe 6 40) 


21 Jewel Illinois 


‘Wear ifr 19 Boye 
beclo'eniceten i 

Fouare mot satin Jat 
endck trex 


secon 
L.W. SWEET inc 
ee Ae 


nC 
MakeYourBike 


aMotorcycle 


‘ASY to. do and at low cost. 
Your ob “tat 


ere any a 
[vein beatae 


reece ane 
Rigi poet chine wi sow rie 


Beautifying 
Sent Free 


Contains practical 

‘suggestions on how 

to make your home 

Eriistic, cheery and taviting— 
explains how you can easily and econ 
omtcally ‘keep? the woodwork, fura 
{ure and floors in perfect condition. 


BUILDING? 


ow toa. them "iodides olor Card 
iy md this ok fer and postpaid 
rial Fo hatrarelae 
OHNGON 4 30%, Det FS. sen 
Ce Wd Pt: Nachorts 


THE HOME WOR 
It Is Possible to Keep the 
Drawing-Paper Clean 


'T ie next to fm- 
possible to keep 


where the design is 
altered and work- ® 
fed over for a long | 
time. Much of the 
smudging comes 
from the continual 
rubbing of the T- 
square over the 
pencilled lines. 

‘A suggestion for 
keeping thesurface 
of the T-square 
blade from rub- 


C tly in 
byYterfots at each end. 


Oil-Tight Piston-Rings Made 
from Old Rings , 


EPENDABLE oil-tight piston-rings 
suitable for motors that have been in 
ime can be made from 

worn to the extent 
ooves loosely. When 
the rings fit the grooves loosely’ the oil 
works its way under the ring and in con- 
sequence the motor amokes and carbonizes 


quickly. The ring grooves, if egnvenient, 
should be t cchugking fhe pistons 
in thd Int wf iis trom, 
each pide of Th ghcs are 

of affinder and 


‘One simple method of making oil-tight pis. 
ton-tings from old sings is here illustrated 


the width. ‘The two rings so ground should 
bbe the exact width of the ring-groove. 
‘These rings should be placed so the slots 
fall on opposite sides of the piston. Wi 

rings made as described, pistons with over a 
hundredth of an inch clearance in the cylin- 
ders ean be made perfectly satisfactory. 

If the pistons are worn only slightly, one 
double ring in the top groove of each piston 
‘will give satisfactory results. 

‘The main detail of fitting these rings isto 
make the width of the combined rings the 
exact width of the groove. When this is 
done, the ofl that works around the ring 
is held back and the two scraping faces at 
the circumference of the ring hold the oil 
back at this place—G. A. LUERs. 


The Hour That Counts! 


‘When you see a man putting in his 
noon hou learning more about his work, 
its the 


mu sce a Tan who won't sta} 
cll never be satisfied until he 


Fasy to Learn 


WIRELESS 


Ke mine 


rar Coated 


Prevent Rugs from Curling 
at the Corners 

RUGS and carpets that have been in use 

for some time frequently curl up at the 


comers, This makes them unsightly and 
may cause accidents by tripping. The uc- 


"Steet metal comer pieces sowed tothe 
rag wl prevent 


curling of 


companying,Mutrat 
be ye caers 


deen. Fe Gn main cl este eve: 
rience holes should be punched through 
the metal corners through which to draw 


the heavy sewing-thread. 


Drilling Holes from the 
Bottom Up 
[X22 mitsliany of repair work many 


holes have to be drilled from the under 


side. The illustration shows a workman 


ee past 
He us 

with whief Ae 

is tool ook 


wir the park tobe dried had bees higher 


up, he would have picked up an odd brick 
(oF piece of blocking to elevate his fulcrum. 
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RUBBER CEMENTED 
|| WHITING-ADAMS 
BRUSHES 


Bristles held in vulcanized hard 

rubber. Cannot shed hai 
| come apart. They reach high- 
| water mark in brush making. 
| 


|} som Sc NG-d. J. ADAMS C0. 
| pen 


Moore Push-Pins 
‘Glass Honda, Steel Points 
‘Moore rece ers, 


Te Hang Un Th 
toh 


Dia Wii = 


Pocket aise, enible binging: 448 pages 
rice, sa"! “** eo 


is gh With 110- 
it Alternating Current 


By J. D. ADAMS 

Here a na book that deel 
‘ops 3 practical working familiar 
‘with the alternating current —the 
form in which 


Value and: importance than that 
cquced rom the performance of 
the st 


anton de 
256 pages, 135 ihatrains. Pie, posts, $1.73 


Popular Science 1 Science Monthly 


225 West 39th Street, New York 
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Pencils May Be Used for 
Electrical Resistance 
[EAD from a pencil that is a graphite 


ile Se ecg naa 
in electric Tends where ates 


ea re ghee oy 
ery op ae Ean good business deal! Get the 
pia ener ee ae 

With ‘the large magneto, as on the Ford, | 


erat 
itt 
Me aay poe Base Tee \uto Mecl 
Job Quickd ™: atin to ay rae 18 
the Auto Repair Business right now! re pies a oo) 
Spee Gare er 


it is desirable to use a taillight running 


from the magneto, A lamp-bulb durable 
purpose is difficult to 
‘of the increased current 


enough for 
secure, bee 


swetion of hard pe 
the lamp affords 
protect the lamp againat burning out. 

‘Of course, n short section of lead offers 
tes resistance than a long section. 


eames | Standard uaserwoods 
Making a Music-Case of KNOWLEDGE aac a 
Cloth or Leather Ds eotinne: 


xy method of making a 
very le cot. “Get 
ho, if 


lay it 
Mark it 

shown ip th ea 

all arourpt f 

Now get nye alo 

and ms asi 

exceptiqh of th ilges. ‘Score this 


1 Sioa for 
BOOK and derails of 


ARTHUR MURRAY SYSTEM 
Studio 4290 Broadway New Yorke 


LAUNDRY SUPERINTENDENCE "AND MANAGEMENT 


‘There are 10,000 Laundries in this country. Properly qualified Superinten- 
dents ard Managers are needed, The Power Laundry Cooperative Course 
tains men ia two Yeats Half time spent ia actwal laundry work for wages 
Other Intensive Two Year Day Courses 
INDUSTRIAL MECHANICAL, ENGINEERING, 
RUEERCHRICAT EHCINEERING 
“ARCHITECTURE INDUSTRIAL ART 


OHIO MECHANICS INSTITUTE Dept. B Cincinnati, 0. 


ls and a little in 
msic-case may be 


th simple mat 
genuity this neat 
made at home 


board halfway through with a knife as 
shown. Make two ends of the same ma- 
terial, or, better still, from a thin board 
‘Now fasten all together, gluing the 
leather of cloth to the millboard. 
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“Beauty Is Only 
Skin Deep” 


wv 


GOLD BRICK always looks good. 
Ithas to. Its promising appearance 
is its sole virtue. Looks alone will not 
sell goods today. Merchandise with a 
name—the name of its maker—has the 
call. For only the maker of worthy 
goods can long afford to advertise. At 
the High Court of Public Opinion any 
other sort is soon condemned. 


Wise manufacturers seek good publi- 
cations to tell the story of their wares. 
The publishers seek the reputable adver- 
tising for the readers’ guidance. The 
well-informed buyer seeks news of good 
merchandise through the columns of the 
best publications. 


This proves the value of advertising. 
Neither advertiser nor publisher can pros- 
per without your patronage. Therefore, 
it is to their advantage to cater to you. 
They do it, too. 


And it is distinctly to your advantage 


to be guided by the message they lay 
before you—the advertisements. 


Read them Regularly! 
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How to Improvise a Bed for 
the Baby 


GHOULD visitors accompanied by 
baby come to your house to remain for 
a few days and you have neither a cradle, 
crib, nor baby-carriage, you may improvise 
4 bed for the young visitor if you have a 
Merris-chair 

Remove the rod supporting the back of 
the chair, tlt the back until it is level with 
the seat and support it with a box or low 
chair. Place a blanket, comforter, and 
‘other necessary bedelothes on the impro- 


Your Morrischair, arranged in this 
manner, withservp injplace of a crib to 
 ipeevisitor 
vised] bed] af4 you wit have an excellent 
ribs by. Fhe arms of the chair 


will it the squirming little sleeper 
from Folling off during the night. 


These Small Drawers Were 
Made from Tin Cans 


LD tin cans, cut in half and then nailed 

‘on two strips of wood, as shown in the 
illustration, make convenient drawers in 
which to keep assortments of nails, tacks, 
brads, screws, bolts, washers, ete. ' These 
‘small ‘compartment drawers can be pulled 
‘out from their slides and carried to odd 


Countless ace the uses of eld tin cans, 
Here is one adapted to the requirements 
‘of home and shop 


jobs away from the work-bench more easily 
than large compartment boxes of wood. 
The illustration shows how round or 
square tins may be used to form the sep- 
arate compartments in the drawers. If you 
hhave enough of these drawers, you may 
‘construct a cabinet for holding them. Each 
drawer should have a front board with a 
knob and a label indicating its contents. 


September, 1921 


830 to S50 


Clear Profit a Day 


sen mer 


National College “i 
1 Chirapractic 


HW 


iN 


HH) 


ei 


THE HOME WORKSHOP 


This Ladder Can Be Used 
on Steps 


the uprights of the ladder as shown. The 
clamps act as guides and hold the extension 
leg in a position parallel with the upright. 
‘The wood extension leg is made of the 

‘size as the uprights; 


in the center of the extension leg as shown. 
‘Two wing-nuts make it possible to set and 
fasten the extension leg to give the Indder a 

firm bearing on 


For Cutting Holes with a 
Bearing-Ball 


‘Cut the bolt-boles 
in the gasket as 
shown 


pressed down on the paper over each hole. 
A slight tap with the hammer will cut the 
hhole through the paper smoothly and ex- 


actly in the right place. 


Your Choice 
75c a Week 


No matter what_your occupation, one 
of the howe ed below well 


Sait gee aa i vik 
‘Siratiy bound. sod stamped 


Pay-Raising Books 


At Greatly Reduced Prices 


ve ei ec” War S.@hy Now 


PATENTS 


F YOU HAVE, AN INVENTION 
which to patent you can 
write fully and freely to Munn & Co 
ior advice im regurd to the best way 
of obtaining protection. Please send 
Shefcha or model of yur inwetim 
thd description of the device 
ing its operation. 
Allcommunieations are strictly conf 
ential. "Our vase practice extending 
vera period af seventy years, eanbles 
Tain ent oie oped 
Patentabiiy’ without eny expanse to 
he client. Our Hand Blok on Patents 
in sent free on requert. 
tur method, term, ete. in 
Baten Trade Marien 
jente, ote. 


It you are a reader of 
SCIENTIFIC 
AMERICAN 


ou re probably aware of the 
Ri rat 


Satteription fs 
irae; amber af pacently at 
ah 


“This explains 


"Foren 
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How to Clear a Camp of 
Poisonous Reptiles 


RATILESNAKES and copperheads add 
‘an element of danger to camping in 
the wilder sections of the country. A little 
knowledge of the habits of these reptiles 
‘enables campers to destroy them. 

The bill in the illustration has been de- 
nuded of trees by the artist to show the 
smake-hunter how to proceed. In the fall 
the snakes go into dens in the rock ledges 
and in the spring they come out again, In 
these seasons search the cliffs, examining, 
every hole that appears to lead back into 
the hill beyond the frost line. Some day 
the snakes will be found going into or com- 
ing out of a den by scores or hundreds 
Sometimes two hundred are found within 
‘radius of fifty feet. 

By the time summer camps open, the 
last of June or first of J ites 
have scattered. The zat 


mice, chipnginky and, 
in fields andlund| 

more apt t a 

marshy pl 0 fl In the da; 
time it to turn over 


stones andffogs.” They hunt at night. A 
systematic bearch of a camp-site will bring 
‘them to light 

Hunters’ feet and legs must be protected 
by heavy shoes and leggings. Hands must 


‘Autumn and ently spring ace the sea 
Zo 'or entermioating the’ pononoos 
not be laid cn any doubtful spot. In case 
tt a bite, cut crimcrom gashes with the 
fang-marks as centers, suck out the poison, 
rub in permanganate of potash, and send 
for a doctor. ‘Drinking whisky Increases 

the danger. 
‘farmicas snakes should not be molested. 
‘They are economically valuable. 


The Best Known Method of 
Breeding Meal Worms 


some flour, and a few linen rags until two 

rds full. Woolen rags do not serve this 
purpose; they only favor moths, which are 
{injurious to the meal worm. 

It is advantageous but not absolutely 
necessary to place a few pieces of insect- 
bored wood toa height of about 1 in. at the 
bottom of the pot. The wood is covered 


with a layer of rags. Over this place the 
bbran, then a few more rags, flour, and bran, 
until two thirds fall. To start the colony, 
place meal worms, their larve, or the full 
grown insects into the jar. Then the jar 
fs covered with a piece of cloth tied firmly 
about the edges. ‘The rags are moistened 
from time to time, 

Tt is best to begin breeding these worms 
in the spring. Let the pot stand during the 


Follow the directions given and you will 
‘have a good erop of meal worm 


‘summer, occasionally moistening the rags, 
and in the fall, seven to eight meal worms 
ccan be removed daily and fed to birds, 
tree touds, chameleons, oF turtles, 


A Simple Way of Making 
Cement Steps 


‘TEPS are made of various materi 
according to the use they are to serve, 
For the garden, wooden steps are unsuit- 
able, since they do not last long enough, 
Permanent steps have a greater value, 
and since they are easy to make, should 
find more universal application. " Broken 
ox party broke, eased or unlased, dra 
n be successfully used. ' These 
Pipes are placed into the poaition the steps 
are to oceupy. ‘They are slightly stink, #0 
that they will remain in position. 

When the steps are in place, cement is 
made, and a layer of about 34 in. applied. 
‘Then a number of flat stones are carefully 
imbed Zed in the cement, and more cement 


‘Steps for the garden made of stones and 
broken drain-pipes bound with cement 


is added to fill all eavities and depressions. 
‘The fat stones not only save a large 
‘quantity of cement, but they also give the 
proposed steps the required shape. 
‘Use 1 part of cement with 7 parts of 
sand adding water to obtain the desired 
consistency.—E. BADE. 
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Lamps Can Be Made Out of 
Empty Bottles 


SUMMER campers who take pride in 
thelr camp can easily make a brilliant 
display. of illumination by turning the 
‘empty soda-bottles to use. For gala occa- 
sions there is no sight more welcome or 
romantic than the darkness of the woods 
broken by an array of lighted torches. 
‘The ordinary small 

best to use. Punch a hole in the tin cap 
just large enough for a lampwiek to go 
through. The round wicks are the best to 


tse, but lf not at and wamall fat wick wll 
do. If wieks are not obtainable, evel 
ploces of cord twisted together wi SEPfe. 


‘enabling one to hang, 
ired place. 

For the most effective arrangement of 
lights « wire should be strung from one tree 


to another and the bottles hung on the 
wire equal distances apart. 
‘To hang. up the torches or take them 
down, a pole with the head of # nail pro- 
‘the top is very convenient. How- 
the bottles need not be taken down 
han once every few days to adjust 
the wick or replenish the kerosene. To 
light the lamps while they are hanging, use 
alighted eandle tied to the end of a pole 
‘Toextinguish the lamps, the burning wicks 
need only be covered for a moment with the 
fend of m stick. To vary the effect of the 
bottles they ean be hung on the trunks of 
the trees oF suspended from the branches. 


To Soften Aluminum for 
Repoussé Work 


LUMINUM will make vers feood 
‘substitute for copper for 


work, if it idfendored sufficidly sof 
do thig, heat sfomly until fe glowsfbed in 
the dai, rullft ith) lumgfot fat, ad the 
momeft theBblad jaark Mert by thk car- 


jon i the-fat disappears, remove 
frog) your annealing oven or sub- 
stituteland cool it fairly quickly. 

Both aluminum and other metals may 
bbe used much thinner than is usually done 
by amatours, if the heaviest indentati 
are made with wooden blocks while the 
pitch bed is kept slightly wart 
usual, and, if very thin, 
melted ead or white metal 


eo 
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HOWTO OBTAIN A PATENT 


Sent FREE on Request 


Contains full instructions regarding Patents, 
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and Law 
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OUR FOREIGN BOOK 


We haye Direct Agencies in all Foreign 


Countries, Write for our illustrated Guide 
Book on Foreign Patents. 
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fines of invention, Each case is placed in charge of experts in the e 

the invention relates, 


vi ill and expe 
tence acqwired by a long and succesful practice. We spre neither 
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Silitully and thoroughly is evidenced by the many’ uns 
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Df clients from any State in the Union for whom we have secured patents 
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Keep the Mosquitos Out of 
Your Tent 

‘OU should cover 


oP 


the a 


Moaguitos are a menace. Keep them 
‘out By overlapping flaps of netting 


material for the two siden to overlap. 
‘Then the netting is vewed to the top of the 
tent entrance. When the flapa are rolled 
‘up, the netting acts as a screen. 


This Bank Flashes when a 
Penny Is Dropped In 


JOST,» few serape of material found 
about t fand this fete fight. 
hot ‘Thd bifly of 
the I iece offtheot 
tin tube And is 
naile ase, Which is fut out 
round 

‘A piece enough "tubing 


“Every time you drop coin inthis banle 
the Bghthoune lazy wil fash 


would serve the purpose as well. ‘The top 
piece has a slot cut in it with two contact 
Pieces. The coin dropping between the 
pieces closes the circuit and flashes the 
lamp in the top. The lamp chamber is 
made of a small strip of sheet celluloi 

‘The battery is placed in the base of the bank. 
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To Pay Teaching the Fish to Ring 
Z _ for Their Meals 


TS fat more interesting to tame sunfish 
and other finny visitors along the edge 
of a lake than to catch them. A few angle- 
‘worms distributed each morning will soon, 
bring a large school and they will become 
0 tame as to eat from the hand, 

To an overhanging limb attach a lever 
switch wiredfo an electric/tell on the tree 
cor in the toft or cosgage. ( The myitch can 


easily je ffory # \stzip ff brass, Sa zane a z 
"4 eee 34] HIGH SCHOOL 
ee jthe Weil circuit ee COURSE IN 

eee so YEARS 


contact point and the oth 
the current 

rom the other end of the switch a line is 

‘This is baited with a worm strung 


G2 jo School ai Ho, 


Send drawing oF model for preliminary 
examination of Patent Office records 


land report as to patentability 


All Business Given Prompt and 
Proper Attention 


WATSON E. COLEMAN, Patet Lavy, serene of poreoraies, Al ns Tes 
ps 
business houses hire cee 
Natuce lovers will have fan educa pope mg cru 8 
Mak copes tom | | Ree ete 
a thread. No hooks! ‘The fish pulls] ff & 


closes the 


nd rings 


Can You Qualify for 


itera ae tnrete ls tow th shore lif 

may he found thatthe fa a Better Position? 

Fat thesia ster te we hereby 

pulled from it. If fed at Saneysevsgoncetet Snead 

eee Setar ree eee 

So beeiee erie: Wuheeas 
iz eerie ce 


fey fd 
the regirement 


‘cco abd barney. YOU CAN BO HE 


Let. us show you how to get on the 
the Tool-Chest free tata 

TW EAT is more disgusting than to open Erabtiac weeymemtcheatt 

‘Up thetookbox sud fad that theo: | |] Seder of tn incemnetaw 


BT icc 


ia 


American School! 


‘eat HATA, ent 
this so that it willtbe a snug fit around the |) Expainhow leon quatts frpation chchads 
spout near the bottom. Smooth off all] s- jatar 

Bein pleamal, Eagers merce tbe: | | rough edges with 


and below, and 
the guard is done. 

‘The oil will not 
run out when the 
can is capsized, 
the guard holding 
it so that the end 
of the spout is 
elevated. —L. B. It is simply impossible 
Rona. to upect this’ cilean 


101 


Mechanical 
Engineering 


Learn at Home! 


rs are looking for men with 


"There is an easy, delightful way in 
which you can learn right at home in 
spare time, For 0 years the Interna- 
tional Correspondence Schools have 
deen giving men and women just the 
training they need for success in me~ 
chanical engineering and more than 290 
other subjects, Hundreds of thousands 
have stepped into good positions through 
1.C. 8. help. 
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Protecting the Outdoor 
Sleeper from Mosquitos 
ITH a few branches or sticks a simple 


framework can be made that can be 
put up of taken down ina minute, Mos- 


quito netting hung over this framework 
Offers the sleeper full protection. 

‘Two long branches that ean be bent into 
semicircles form the end supports of the 
framework. ‘The ends should be sharpened 
to wedge shape. These ends can be 
‘wedged into the joints of the cot at the 


head and foot and in this manner wil be 
held firmly in place without any a 
tying. Four sticks, long en reach 
from one hoop to t and 
nailed jo the Habps cure. 
Over this fr ing is 
placed find snl w tom 
Of the btting i> kelp ft down The sleeper 
can eaihy erg int either end. 
By snply ‘oat ‘ends 


‘of the Hoop the entire canopy can be lifted 
‘off bodily. To replace the canopy at night 
means oniy to push the wedged points in 
place.—B. Fox. 


How a Wrench Will Serve 
as a Vise 


NE of the neo th 
oars 
\ 


Motorists find a monkey-wrench with a 
hexagonal nut a good substitute for a vise 


it arranged as shown in the illustration. A 
heavy wrench is at all times a desirable 
tool, especially where the steering-gear 
‘becomes bent or it is necessary to remove 
a wheel. Likewise the C clamp will serve 
all. purposes, from repairs to a broken 
Spring to the removal of a tire from a 
rusted rim. 

‘Select a wrench with a hexagonal nut 
for adjusting the distance between the 
jaws. Usually the tool-kit contains an 
| rasa eee 


‘aut for adjusting. Alter the jaws of the 


monkey-wrench by filing the cross slots as 
shown in the picture. This is to obtain 
better gripping, especially on round stock. 
Clamp the wrench to the running-board oF 
other surface with the C clamp and the 
‘motorist has a small but dependable vise. 


One Way of Fooling Trout 
while They Watch You 
ROUT fishermen usualy fish a stream 
rapidly, believing thatthe fi will bite 

at once or aot at all” Any one who has 

patience to sit or stand quiet 


Casting is not the only method of 
catching trout. ‘This way Is equally 


his bait under the nose of « trout a donen 
times without effect and then get him at 
the thirteenth trial, 

‘When a stream is lined with fabermen 
and the water is low and clear a cautious 
fisherman may get half a dosen good trout 
‘out of the pool in a day, while bther men 
fish two or three miles of stream and go 
‘home with an empty creel.—A. PERKY, 


A Poker-Chip Holder from 
a Solid Block 


FLERE is a2 innovation in poker-chip 
‘gngle block 


the dotted liges.,‘Then a saw cut is made, 
cutting part of the block away so that it 


‘How to make a poker-chip holder from 
‘a solid cubical Block of wood 


‘will appear as shown in Fig. 2. The holes 
are cut just halfway through. Of course 
‘the holes must be just a bit larger than the 
‘poker-chips.—W. H. HoscHKr. 
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Try a Vertical Tank for 
Washing Blueprints 


HORIZONTAL sin! ns 
tank such as ig confmdply (used for 
blueprints) oc 30 syed and 
is more dificult fo igetall We t}ndfrow 
vertical tak ert ilfistrat 
In malfng this the ff Junkthetend 


ewe-pam cup Reo 
) 


Hee 


if 
i 


“I Cut 3 Cords an Hour 
with My OTTAWA Log Saw”— 
Sage A. Drone, Feuien, Miah, om ony sico logs. Have 


shez 


4 
seeny.” "Yoo, t2o, can make goed money 
‘wood for. 


Economy of ground space is the ie: 
portant feature of this ‘washing-tank 
For blueprints 


boards may be extended below the tank 

bottom to serve ax legs or supports. A 

draincock for emptying the tank into a 
wet ahould be provided 

‘The blueprints may. be 

supporting rod in a doubled pos 


iota 


— IWDaysTrial Fx 
Improvising a Dividing Head icon latch SE: | etiadtis ae 


for the Lathe eae ree 
inet: Tats 


OS 


into service f 


thie work. in (pREE 
Pt meee || BOO AE 
is pat on the } ea 


place with aacrew. 
Tes go bent that 
the end of it wil 
‘A cod. substitute 

for's vic engage the teeth of 

calgon anes ‘the gear. In this 
vay the proper division can be made for 
Uiterent work 


; . Cleveland 
Various Methods of Making | [BSptiaihicn cn Renamer 
Wood Fireproof ~ ——— 


satin Ses ossaeci SOUTH BEND LATHES 


able paints, aod using certain chemi 5 - 
cals are the three methods of increasing For the Machine and Repair Shop 


fire resistance tested at the United States Lathe... IGG | We bathe 
Forest Products Laboratory at Madison, coceates | a6 EES: 
‘Wisconsin. Painting, while not the most 

effective, is the cheapest and most prac 
tical treatment in small accounts. A paint 
fof linseed oll, ine borate, and chrome SOUTH BEND LATHE WORKS 
‘green retained its fire resistance for years. 433 MADISON STREET, SOUTH BEND, IND. 
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ASBESTOS 


We are miners and shippersof Crude 
Asbestos in any quantity, We produce 
all grades at our world famous BELL 
ASBESTOS MINES, in Canada. We 
‘also card fibres, spin ve 
otha, and make all sorts of Asbestos 
produc 

of ofanvthing you wantin Asbestos 


Keashey & Mattison Company 


Dep 4 AMBLER, PERNA, 08. 
enae tthe Warts Largat Acheron Mine 
Ready to hang. 
Direct from manu- 
facturers. 
cluding glassware. 
‘Sead for Catalogue No, 20 
ERIE FIXTURE SUPPLY CO. 


“Lighting Fixtures” 
ot ‘Completely wired in- 


THE WOME WORKSHOP 


: Learning to Aim Your Rifle Accurately 


By Frederick C. Davis 


AMING « rife isa simple yet aiticut 
‘matter. All rifles with fixed sights are 


0 adjusted by their manufacturers as to 


necessitate aiming them in dhe pytain way 
in order to place the shat it is de- 
sired, Often the wes it 
inaccurate, when (p rit ‘not aim 


rifle s Raped like two 
ile the front 
ints, when 
appearance of a 
jon like'a tiny pole; some- 
id) i affixed to the top of 


little practice, to see three 
the rear sight, the front 
sight, and the spot where it in desired the 
shot should hit. In order to place the bullet 
where desired, these three things must be 
adjusted relatively to one another in just 
‘one way. 

‘The correct way to aim is this: adjust 
the rear and front sights xo that the peak 
(tip) of the front sight is exactly level with, 
and equally distant from, the two peaks 
Of the rear sight. Each of these peaks 
must appear to be of the same height, and 
the middle one should be in the exact 
middle. The barrel is now adjusted, but 
in order to point it directly at the desired 
spot, it must be moved (without changing 
the positions of the three peaks) so that the 
‘spot to be hit is directly aver and touching 
the tip of the front sight. When the trigger 
is pulled, the bullet will hit in exactly the 
desired spot. 

‘Any alteration of the relative positions 
of the sights will eause the bullet to miss the 
mark. In the second diagram of the top 
fow note that although all three sight 
peaks are of equal height, the front sight is 
not equally distant from the two peaks of 
the rear sight. The front-sight peak is, 
closer to the left rear-sight peak than to 
the right rear-sight peak. The result is, 
that the bullet hits several inches to the 
left of the desired mark. 

‘The black spot appearing to rest on the 
tip of the front sight in each diagram is the 
‘spot itis desired to hit. 

The third diagram in the top row shows 
the same defective aiming, but in the oppo- 
site direction. 

InNo. 1of themiddlerow another mistake 
ia made. Although the front-sight peak is 
‘equally distant from the two. rear-sight 
peaks, the middle peak is not of the same 
height as the other two peaks; the middle 
peak is shorter. ‘This causes the bullet to 


hit directly under the desired spot. 


‘The next figure illustrates the exact op- 
posite of the one before. ‘The middle peak 
fs higher than the two outside peaks. This 
‘causes the bullet to hit several inches higher 
than is desired. 

‘The sixth figure shows a double mistake; 
this incorrect aiming is a combination of 
the mistakes ilustrated in Figs. 2 and 5; 
the shot hits upward and to the 

‘The figures in the bottom row illustrate 
incorrect sighting, combining two elemental 
‘mistakes in each. 

‘Another mistake the marksman is apt to 
make is the tit i) of the rifle 
‘that is, turning it slightly on its side. ‘The 
two peaks of the rear sight must at all 
times be horizontally level. 


‘Showing how the positions of th 
sights affect the alm of the 1 


‘Tho only correct method of aiming, then, 


Adjust the rifle barrel no that the front 


peak ia equally distant from}'and of 
the same apparent height as, the two 
peaks of the rear sight; then placd the tip 


of the middle pee directly under and 
touching the spot t9 be hit. 


How to Stop a Leak in 


a Water-Pipe 
wat 
Bat tha does 
"The "write, 
‘emergency, com 
bined n brass pie 
tureshooke (ham 


mered to the 


hroper curve over 


clamp, as shown 
in the illustration. 
A leather” pad 
and a “hunk” of 
chewing-gum un- 
der the picture- 
hook made the combination perfectly 
fective —J. D. Exvistp. 
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Display Your Colors in 
Your Buttonhole 


‘ASTIDIOUS dressers like to wear a 

flower in the buttonhole of their lapel 
A bit of bright color enhances the artistic 
effect of the otherwise somber costume. 
But flowers of the desired color are not 
always in season. In such ease, pretty 
and attractive substitute for a flower may 


‘This buttonhole decoration is not a 


Bier te el 
pind 

be made trom a tow Fo face 8 ised 

Pape tigated or 
Frome path en 

we! if ade he pi of cn ified 


through} two tfin titel disks cut wen a 
fife trdin the cork of a medicine 
bottle. "One of the disks should be in 
font, the other on the reverse side of the 
lapel and the pin should pass through the 
button-hole. The point of the pin should 
be clinched to prevent it from slipping out 
of the disks. If made carefully, the pin- 
wheel will rotate in the alightest breeze. 


Stir the Stew to Keep It 
from Scorching 
PROLONGED and penton. grin ia 
74 at 


sary to preyent fi 
soup steps, uaQcegf etc} 
simaprin fir 
scorfhing bd freateasl fo 

of t hreareaffto' 

pot fpr pan, b 

caudb that part, to 


being directly 
over the fire, is 
exposed to the jf 
fiercest heat. || 
Scorching may 
be prevented by 
the use of a me- 
ebanical stirrer — \j 
fas shown in the 
accompanying ile 
lustration, 

The device 
consists of a rod 
of iron that forms the shaft of the stirer, a 
rose piece, also of iron and provided with 
several T-shaped plows, which is. perma 
nently attached at right angles near the 
lower end of the vertical shaft, and a crank 
hhandle for rotating the stirrer. The shaft 
passes through a hole in the cover of the 
pot and its pointed lower end rests in-a eup- 
bearing that is preferably hard-soldered to 
the bottom. ‘The crank handle is detached 
when it becomes necessary to remove the 
stirring device in case the pot is to be used 
without stirrer.— WILLIAM A. JACKSOD 


‘Turn the crank and 
prevent scorching 


1/4, HP Motors $13.50 


We offer 1000 quarter Horse Power ALTER- 
NATING CURRENT MOTORS of the very latest 
type, 110 volt, 1740 RPM, 60 Cycle single phase 
at $13.50 each FOB Chicago. 


May be attached to any light circuit in the home or 
power circuit in the factory. Remarkably simple in design 
and sturdy in construction. Fan-cooling 

ventilation system prevents overheating. 
These motors carry the Manufacturers’ ONE. YEAR 
CUARAS TEES er nechanal dies and ae spd 


received from factory, Satistactory bo 
teed, oF money refunded. 


AT THIS EXCEEDINGLY LOW PRICE 
ee CASH MUST ACCOMPANY ORDER. 
SPECIAL PRICE ON THREE OR MORE 
MOTORS OF $13.00 EACH. 
These Mot 


washing oF ironing 


1 are Ideal for use in the home on 
‘machines, or on the bench; in the 
erage or machine shop or any place where one 
Seed coal running. ecient and. pr 
with a very afnall chance of wetting out of ‘order. 
OUR ‘SUPPLY, AT THIS PRICE IS 
LIMITED TO-THE ABOVE NUMBER 


GET YOURS BY SENDING IN ORDER NOW. 


Northwestern Electric Company 
410-420 So. Hoyne Ave., Chicago, lilinoi 


TMU 


ing rods are inserted. 


BROWN & SHARPE MFG. 
usa 


The 5 Big 
in Pipe-Threading 


fare these 5 Oster Bull-Dog 
features for easier pipe- 
threading:— 


], Seiflocking, adjustable 


dies 
2, Set 


‘king, self-center: 


ing guides 
3, No “unwinding” after 
+ a cut 
4, Three-lever control — 
fs dies reset instantly to 


No loose bushings or 
breakable, small parts. 


‘THE OSTER MFG. COMPANY 
CLEVELAND 


BULL DOG DIE STOCKS 


Are Found Wherever 
Lathes Are Used 


ch La 
ia Wen aE Sry peemective 


‘The Monarch Machine Tool Co. | 
116 Oak Street 
Sidney 


WANTED—A Representative in every fac 


tory in the United Popular Science 
Monthly, 225 West 39th Street, New York. 


THE HOME WORKSHOP 
Did You Know an Electric 
Iron Is a Fine Toaster? 
FRBUDTT: eri gums pon 


house 


‘who did not wish 
fo buy an electric 
toaster discovered 
this method of 
supplying her hus- 
bband with toast at 


ry 
kkitehen pot will 
serve a3 the baie 
‘and two knives ax 
the support 

If a0 desired ya 


receive the hat 


le of the 


An Improvised Pencil-Holder 
from a Wire Clip 


EAD-PENCILS are apt to slip out of 
Your pocket when you stoop 


they are provided woh a clip similayfto 
those jon Pein A \ervigfole 
hholder}may} be fmpr for Sey Pencil 
from wire palber-clip gd a Sin rubber 
band, 
‘Bend the cliplhs shown in the illustration 
‘and fasten it with 
the rubber band as 
indicated. By 
Pressing against the 
raised end of the 
clip. the opposite 
fend will be lifted 
sufficiently tobe 


slipped over the 
& edge of the coat 
Not ornamental, pocket. — HERBERT 
bat very useful” NEANDER. 
This Mantel Clock Was Made 
from an Alarm-Clock 


VERY presentable little mant 
ean be put together with th 


is made 
the face of the 


usld an attractive caring around your 
lari-clock and you will have a useful 
‘ornament for the mantle 


to cach side of the box front. Of course the 
design ean be elaborated by the mechanic. 
‘The back of the box is left open so that the 
clock ean be wound.—G. BENDER. 


Popular Science Monthly 


AUTO OWNER: 


= 


eee 
i tf 


Hise 


BE YOUR OWN BOSS. MAKE 
MORE MONEY 


ALL SIZES UP TO SH.P. 
We Specia‘ze In Small Motors Generators 


Tie ki 
PHONE ‘Tven 


Pilliod 


TOOL CASES EXCEL 


New Big No.15-225 pp,] 
Wireless Catalog 


September, 1921 
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How to Make a Simple 
Weather-Glass 
"To, make a weather-pass, with 


the following solution a test-tube about 
10 in. long and about 4 in. in diameter. 


Camphor 2 dr., saltpetre (potassium ni- 
trate) 4 dr., pure salammpnige (ammonium 
chloride) id 
distilled a 
and gerply. 9 is 
solutionfis stil t- 


tube, fifing itfPo within an inch of theftop 

sealfhe top. Put the tube fn a 

jen ftand or some kind of holder, 
and place it dut of doors 

‘When bad weather is coming, you will 

ce a feathery crystallization at the top, 

and the lower it falls the longer the cold 

will continue. 

ork When the upper 

part is clear with 

in the 


top and collecting, 
expect windy and 
stormy weather, 
Tf the upper 
part becomes 
‘cloudy and. thick 
in eold, fine 
weather, ‘expect 
wet, If small clear 
novork crystals rise, the 
‘This weather-glass liquid remaining 
is more reliable fn fine warm 
than acorn weather, expect 


mation Is 
when these break up 
and become cloudy, expect unsettled 
woather.—E. A. McCann. 


When the Milk Is Delivered 
the Bell Rings 
OPENING the outside door ofthe buit- 

{in box or eabinet shown in the accor- 


panying illustration automatically closes 
an electric cireuit that rings a bell and in- 


ounsioe ‘suTcH ELL 


BOOK AORING. \ 


‘earremy 


‘aie 
borne 


‘When the milleman brings the milk, the 


{i or box may be permanently 


built in, taking the place of one of the 
panels of the rear door, or may be set in a 
‘window that can easily be reached from the 
outside. ‘The cabinet may be provided 


ACCURACY FIRST— 


“Remember that accuracy is the fi 
requirement of a good  machini 
Speed comes after 


“Starrett Tools are absolutely accurate. 
‘You can depend on “em 


than ger 


the tool-borrowing, time.wasting, bo 
ers are being weeded out of the 


haul your Starrett Tool kit first 
vou get. Make it co 
p watch for the new Star 
get em. The more 
Have, the better you are 
andle any job you get 


When you go home to n 
ye a good idea for you to drop into 
he hardware store and look over the 


‘Get posted on tools you need. Wr 
for the Starrett Catalog No. @2-W, 


The L. S. Starrett Company 


The World's Greatest Totmahers 
Manulacturers of Mach Sawn Unsealed 


Gas, Air Water, Gasoline Pumping 


of alr with’ 


2) LEIMAN’ BROS. AIR PUMPS ft 


Just turn the 
brace—the bit 
does the rest! 


Auger Bits 


334% easier boring than 
any other bits 


with or against 
the gr 
clogging or spli 
tering. Hav 
10% greater clear: 
ance than any 
other bits. 


“Red Devil” 

Auger Bits are 

developed on an 

entirely new prin- 

ciple. Designed 
to take hold quickly and 
strongly—pull themselves 
tractor fashion, “Red De 
‘Auger Bits embody the latest 
in scientific design and best 
in workmanship. 


chan’ Tel Bole 


We oer for 


SMITH & HEMENWAY 
CO., Inc. 
‘Manufacturers of “Red Devi” Tools 
264 Broadway New York, N.Y 


‘Red Desi” Glan Cuttnn ten, 


Popular Science Monthly 
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“Tie main part of 
the “bull” of this 
kknockabout consists = 
cof a large well sea- . 
soned log. To make < 5 
a boat that is buoy- 

nt, select a log from 

16 to 18 ft long and 23> os 
at least 20 in. in so 
diameter—2 ft. would 
bebetter. Saw down 
me end at a alight 
ngle—about the 
‘same angle as the 
stern of a romboat, 
‘The oppositeend can ‘OP BOT 
then be hewn to a Ped 
point with the hatchet 

to represent the bow, 

Curve up from the 


the illustration, so Build # knockabout 
that the sweep of the 

curve will clear the 
‘water Tine a few inches from the extreme 
fend on the bow. 


Tn the middie to the top of the I 
and at right angles to it, sawsa ng 
Vin, wide and 2 in. deep, asMown) in 
detail; 1 ft. from the gtern cut f similar 
at 


ve 

nnateh. 

‘The outriggers for th stubilize 
ieces of 2 by 4 fh. about 


ath of the log orffrom 11 

an outrifiger in 
the log with two 
large spikes. Set them so that the same 
amount of timber projects at each side and 
so that they lay parallel. If the bottoms 


This Blow-Torch Boils Water 
in Wooden Barrels 


GASOLINE: blow-torch canyat be 


2A praised t many 
tions beid adi Here is 
another Simple 

‘A coilfot 1 piping 


is placed within the base of the barrel, re- 
‘moving the upper head. One end protrudes 
‘through the wall of the barrel at the same 
height as that of the nozale of the torch 
when set on the bench or ground beside the 
barrel, and the other comes through 1 ft 


How to Build a Log Knockabout 
By L. B. Robbins 


‘enjoy it when the season opens again 


of the notches are not 
parallel, shim them 


ase into line by placing 
resin GEAR cine, oe 
chs the timbers and the 
notch bottoms. 
The deck is made 
by 


over the tops of the 
outriggers, extending 
about 8 ft. over the 
fides of the logs, 

‘A stern board like 
that shown in detail 
is then spiked to the 


board must project at 
least a foot above the 
log and the bottom 
‘edge must be curved 
to conform to it, 
Next apike the 
stabilizers, which are 
simply two smaller logs about 16 ft, long 
8 in. in diameter, to the ends 
1e back end of them 
fond the main log at 
fcod correctly, they should 
fhe water when the main 
‘on an even keel. 


like this now, and 


and fastened solidly to a wooden block on 
plank which forms the forward deck. 

An outboard motor of any conventional 

type is then clamped to the stern board. 
Controls from the motor ean be led to 

‘one side of the seat 


ing about 10 ft, of surface exposed to the 
interior. The pipe is bent by' heating i¢ in 
the forge a few Inches at a time and pressing 
itaround a cireular body. The entrance oF 

‘end protrudes through the stave 44 
fn. to receive the blaze of the torch. 

‘The barrel is filled with water, the torch 
is lighted and set beside it with the nozzle 
and blaze pointed directly into the entrance 
of the pipe, throwing intense heat into it 
‘Soon the water will secthe and bubble with 
heat. A faucet is provided at the base of 
the barrel to draw off the heated water, 


A Better Way of Using 
a Mailing-Tube 


WEEN photographs or other articles 
fare mailed in’ mailing-tubes, the 
‘ends often protrude and become battered 
during transportation. In somé cases the 
article becomes lost. 

By cutting four 
notches in the 
mailing-tubes and 
placing a piece of 
string in the posi- 
tion shown, the 
material in the noven 
sailing-tubes ean- 
rot find its way 
out, The label 
bearing the ad- 
dress can be glued 
over the string. — Try this idea when us- 
Geonce BENDER. ing a mailing-tube 


sane. 


An Easily Lowered Flagpole 
for the Yard 


WHEAT do you do when the rope on the 
iagpole breaks? Most fia 


irround toa depth 
Of4 ft, ‘These are 
spaced 4 in. apart. 
‘Twopairs of holes 
are drilled 
through both, one 
pair at the’ top 
and the other 
about 1 ft. from 
the ground. ‘The 
holes of each set 
fare on the same 
level. 

The pole con- 
sists of four see 
tions. The first 
section is of 3-in 
pipe 14 f€. long: 
the next int? ft 
Jong and 244 in. 
in diameter? the 
third nection is 10, 
ft long and 2° in. 
in diameter, while a last is 8 ft. in length 
and 115 in. in diameter. These four sec- 
tions are connected with reducing couplings 
and the top is equipped with a small snap, 
with another one 2 oF 3 ft, down. 

Bolts are run through the pairs of holes 
in thi 


easily "lowered or 
removed 


pole is to be r 
bolt is removed, allowing the pole to pivot 
‘on the other." When the pole is thus 
Towered, the flag may be easily attached, 
or, in ease of a storm and at night, as easily 
removed.—Daue R. Van Hons, 


This High-Pressure Plunger 
Cleans Drains 


BY combining an 
old bieyele 
pump with a rub- 
ber plunger-cup in 
‘the manner indi- 
ceated in the illus, 
tratioya highly ef 
th 


with the delivery 
tube attached is 
dbase 
collars or ferrules 
fare soldered to the 
eylinder to hold 
the narrow part of 
the rubber plun- 
wger-cup in place, 
‘Tomakethecon- 
nection airtight 
under. pressure, a 
hhose-clamp is fastened tightly around the 
neck of the plunger, between the two collars. 
[tis bump develons powerful pressure. 


Few obstructions 
inthe drain will 
resist this bigh- 
pressure plunger 


PRICE vs. SERVICE 


Just “because they're cheap” is no reason why you 
should buy cast Clamps and Lathe Dogs. ‘They're 
dear at any price if not dependable and no cast product 
can be dependable for such service. 

Williams’ lines of drop-forged tools will never fail 
you and will last a lifetime. ‘They're all guaranteed. 

CLAMPS. 11 patterns, in a wide range of sizes for 
every purpose. 

SAFETY LATHE DOGS, Bent or Straight Tail 
Lior 2 Screws, 16 sizes. Literature on request. 


i J. H. WILLIAMS & CO. 


The Drop-Forging People” 
OOKLYN BUFFALO CHICAGO. 
fohard St. 7'Valeam St. 1087 W. 120 5. 


THE MODEL T FORD CAR| THE BOY ELECTRICIAN 


Its Construction, Operation and Repaic, | \ Practical Plans of Eletrical Apparatus for 
Incloding the Fordson Farm Tractor, F--A: | Work and Play w planation of the 
Lighting and Starting System, Ford Motor | Principles of Every ‘200 
“Truck. | Price 42.00 Pospasd. Posipac 

[OPUUA SCENE MORTLY,"Z25'W. 396 SL. New Yok | POPULAR SENCE MONTHLY, 225 W. 39 Se ew Yok 


day Electricity. 


Popular Science Monthly 


Fears e 


What You Most 
Need to Know 


Production is the big consid- 
eration when you build, buy 
or operate a machine; the 
Teason a 


ATTY 


COUNTER 


should go on a machine be- 
fore you consider it complete. 
With a Veeder Counter attached, « 
machine indicates not only its produe- 
tion, but the mecha 

‘operating methods th 
the most production. 


The small Revolution Counter below 
regiaters one for a revolution of a 
hat rig machin prt, 

‘ery durable is mechani vil sand 
Tear Do wana 


Foren 


tun’ ‘backward,_ the 


Counters for practically every 
type of machine are illustrated 
in the Veeder booklet, 

‘shoul! solve 


The Veeder Mfg. Co., 


44 Sargeant St, 


Hartford, Conn. 


Make Picture-Frames with a Pocket-Knife 
By E. McCann 


ESCRIBED be 

Tow is the way 
sailors of old used 
to make picture 
frames from cigar 
boxes. First they 
made s mold or pat 


they ‘cut a mold for 
the single pieces, 15 
in. long, with aslot in 
the middle *% in. 
Jong, and half the 
depth of the side 
piece tapered at each 
fend. At the other 
end they made a 
mold for the double 
for key pieces, 2% in. 
long, with a slot of 
the same length having its center $ in. 
from each end, the ends tapered like the 
short mold (b). 

‘They then cut a number of strips of 
‘wood, 8/16 in. square in cross section, any 
pointed and slott 
tern for guiding the 
ber of long and short Pieces 

‘Next. they i 
pieces slot to alot ( 
‘with another pair @), and locked them 
with a one-slot pair. The same was done 
with the other end and #0 on until one side 
of the frame was completed. For the 
comer a three-slot hair was required on the 
inside and a one-slot hair on the outside. 
‘The corner was sometimes extended by 


You May Have Your Own 
Electric Printer 
E whe has 


how fauch Fime is ype 
if pitures 
Ps eal 


little devi 
because 


connce 
ease 


EXTEROR DETAR 


Ambitions amateur photographers will 
find this homemade printing-box useful 
‘The printer can be made from any sort of 

a bor, The wood should be about 3, in. 

thick. The bax is cut down to 8 by 9 by 12 

in, The cover must be 1 in. in thickness 

‘and extend ? in_on each side. In the center 

of the cover a large opening is cut in which 


ne 


dle hours may be pleasantly spent 
making picture:feames from clgar-box 
wood. 


making it of three- 
slot pieces. A wider 
and firmer frame was 
made by using three 
slot pieces all around 
instead of two, and 
the top was some- 
times built up in the 
form of a crown by 
the use of four- and 
five-sot picces. 

‘The glass, picture, 
and buck could be set 
right into the spikes, 
but it made a neater 
job to ft in ein, 
‘strips of wood with 
Tabbet for the glass, 

The sailors often 
used different colored 
woods to vary the 


Oe 3 
= | 


oy 


design. ‘The eom- 
pleted frame was 
then varnished 0 


that it could be cleaned by rinsing in 

soapy water. 
‘A more simple frame can be made from 
‘of wood 2 fn. Jang by 14 in, wide 


pd boy. 2/16 in. thick. Cut them ax 
sfown ig@Fig. and pans the thin end of 
‘througp the slot in the other until you 


ve enghgh to encircle your picture 
Jakes slot in the last piece wide enough 
‘lip over the head of the first and jarab 
it with a wedge of wood or little nail. 
Do not make the pieces fit too tightly or 
they will not bend without breaking. 
“This frame looks well made in alternat- 
ing light and dark wood, and should be 
fitted with an inner frame like the other 


a glans plate is placed. Near the edge of 
two of the sides brass rods are placed on 
which the two marke can slide. ‘These 
‘masks are made from thin tin and must be 
cut accurately. The hinged presser is made 
in two parts: an iron flange engages it, 
and, when it is pressed down, it is held in 
place by a hook. ‘The other extremity re- 
ceives a bar, which, by means of levers, 
lifts a yellow or orange sereen, allowing the 
print to receive the light.—E. BADE. 


A Sewing-Table from an Old 
Hat-B, 


in 

A SE8T aid sertafanhy 
naif frgn ap old tebe, Yah 

in the lifutrdtion Foyhbitnagd are dhe 


to shap fro 
piece afpput 1 in| 
thick, "The legs 
can be about 1 
in. square: they 
should be about 

30 in. high. 

The legs are | 
sarefully ~ sand- 
papered and 
then “tacked to 
the box. The 
tacks are driven 
from the inside 
of the box into 
the legs. The 
cover is then put in place underneath the 
box and this is held in the same manner. 


rartox 


This one 


mT 
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What to Do to Grow Mushrooms Successfully 
By E. Bade 


is the easiest to cultivate. Eight 
different species are found growing wild. 
Mushrooms never grow in direct sun- 
light. A uniform temperature of about 5% 


to 60° F. and a fairly moist candition of 
the atmosphere, without being very damp 
or dripping with water, will eause them to 
attain their highest perfection. 

Under cultivation mushrooms can be 
raised at any season of the year, while the 
‘wild species are restricted to the fall. 
Mushroom beds can be laid out in some 
shady nook during the summer, or the hot- 
bed ean be utilized if itis kept wslbghaded, 


‘such aff will cause a gradual evaporation, 
vg, ge found to be a necessity. 
onthe higher fungi live on putretying 


andecaying material. ‘They cannot 
‘take their food from the inorganic salts of 
tthe soll as do the higher plants, but are 
dependent upon other organisins. The 
‘substances that they use for food are 
thowe that serve or have served other 
plants or animals for food. ‘This must be 
iriven the cultivated mushroom in the form 
‘of stable manure. 

Fresh manure should be obtained. This 
should include the litter used for bedding 
the animals, unless coarse weeds have 
‘been used, “Stable manure that has been 
‘well trampled is nearly always. well pre- 
werved and is frequently much richer than 
any other kind. 

‘The manure ia piled in heaps about three 
feet high. It should be watered until well 
moistened throughout, but not drenched. 
‘About a week Inter it will become necessary 


: 
! 


‘Mushrooms, wild or cultivated, con: 
stitute a food nourishing and delicate 


to fork over or “turn” the manure. A 
second turning is required ten days later. 
If it has always been well pressed and 
moist, the manure will not burn and, 
moreover, there will be no tendency to 
four fermentation. In from 15 to 21 days 
the temperature will begin to fall, the 
violence of the decomposition will show a 
‘subsidence, and the compost will be ready 
for the construction of the bed. The 
bacteria of rapid decay will become les and 
Jess abundant and finally, when the beds 
are prepared, the spawn will be able to 
ixrow in spite of the bacteria present. The 
compost is considered ready for the beds 
when nearly all objectionable odors are 
lost and a sweet fermentation, as growers 
term it, has begun. 

In making a flat bed for the cultivation 
‘of mushrooms, the entire fldor space may 
‘be utilized or the beds may be arranged in 
tthe form of tiers or shelves. ‘The manure 
is placed to a depth of about 2 ft. then 
firmly packed. Leave it to cool for a day or 


‘two and when it shows temperature of 
‘about 45°, the spawn can be introduced. 
Mushroom spawn is sold in the form of 
bbricks and contain the mycelium or the 
germinated spores of the fungus. The 
spawn-bearing clay is chipped and the 
chips placed in the manure at a distance of 
‘about 6 in, from each other. ‘The entire 
bed is now covered with straw and left 
for about two or thro reeks. 

‘The thread-like mycelium cf the fungus 
grows with exceeding rapidity and soon 
extends its delicate network throughout 
‘the bed. After this has taken place, the 
beds are covered to a depth of 34 in. with a 
‘moist layer of good garden or hotbed soil. 
It is best to mix it alightly with loam and 
lime, ‘The sol is pressed firmly on the bed, 
but before adding it, it should have the 
‘same temperature as the place in which the 
mushrooms are cultivated. 

‘When the soil becomes lighter in color, it 
‘should be carefully moistened with luke 
warm water to prevent the drying out of 
the threadiike growth of the mushrooms. 
In the course of the fourth or fifth week the 
first mushrooms make their appearance. 
‘They do not come forth singly, but in 
‘groups, so that it pays to harvest them, 
Now is the time for good ventilation. 
‘Also seo to it that the moisture content of 
the beds remains as constant as poasible, 
Never let it become dry or partly dry, 
‘Thia prevents full development. 

‘When harvesting the mushrooms, it is 
immaterial whether they be all fully de- 
veloped or not, but it is best to wait until 
the umbrella gains in width. 

“The life of & mushroom bed is from 2 to 
3 months, At the end of this time the 
‘exhausted manure ia removed and the 
beds are throughly cleaned und aired 
bbelore a second crop is started. Alehough, 
‘mushroom culture ix not restricted to any 
definite season of the year, the beat results 
are obtained during the spring. 


HE. ball-and-socket _¢: 
steering-gears are inn 
adjustment to avoid shake af 
‘method of overcoming. this 
moval of the eap and filing 
is shown in the illustration. 
‘When the eap of the bearing is removed, 
the surface of the cap is filed or ground 
until 44 in. of metal is removed. A gasket 
is then cut from a piece of leather. 
‘This is soaked in oil and the cap is then 
replaced with this leather gasket under it, 


tt Rattle Can Be Eliminated 


Before putting the muts on the securing 
bolts, two heavy lock washers are placed 
under them and the nuta drawn tight and 
cotter-pinned. The leather holds sufficient 
‘il to keep the ball lubricated while the 
‘spring of the lock-washers holds the cap 
snug against the ball, eliminating the 
rattle. 

The writer has used this method for 
many years with perfect results, obtaining 
good fight steering connections and com- 
plete elimination of rattling noises. 
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Simple and Accurate Is This 
Homemade Plumb-Level 


NOT every handy man bas a spirit level, 
‘but a very good substitute for the 
carpenter's level when laying out the 
foundation for an outbuilding, or of the 
‘engineer's level when ditching for drainage 


For rough work this plumb-level 
nay ‘safely be tsed in place of 
pinielevel 


‘or irrigation, is the “triangle,” 
‘made of four pieces of straight lumber 
‘a plumb-line. 

‘As shown in the illustration, the pieces 


between the 
the line when the triangle is perfectly level. 
‘With a fine line as accurate leveling can be 
done with the triangle as with a spirit level. 

‘The bottom side of the triangle should be 
perfectly straight, and It should be beld «0 
that the plumb-lin 


mark, any desired grade 
‘ean be run by letting the plumb-line swing 
‘opposite the required mark, 


Porch-Screens Put Up 
without Using Nails 


OUSEOWNERS who 
‘screening their 


fies, mosquitos, and Stper igsect posts may 
prait fam the Jugxeftions\contained in 
thi) article) Poo y oft decided to 
pudup, ind fy porch. Previous 
f 

in 


template 
Fo keep out 


exiprienceffad tQughtQne that the frames 
of fe scrgfns fastened together with nails 
infariablf split when the nails are taken 
‘oubin the autumn. I also had learned that 


nailed screens soon become loose and that 
screws, though satisfactory at first, lose 
their power to hold after they have been 
removed. I therefore decided to use bolts 
and the result was that after four years my 
‘screens were as good as they were when 
originally put up. 

Along the ceiling of the porch I nailed 
bevelled molding-strips. Between these 
the screens were slid, ‘These moldings were 
left intact when the screens were taken 
down. No moldings were used on the floor. 
‘The bottom pieces of the frame were 
fastened to the flooring with screw-bolts. 

‘After the screen-frames were set up. they 
were bolted together tightly with screw- 
bolts. Washers were placed under the 
heads and the nuts of the bolts and the 
sereens fitted so closely that no insect got 
‘through the eracks. 

For the door-frame I used boards double 
the width of the frame lumber. The 
hinges were fastened permanently with 
screws to the door, while screw-bolts were 
‘used to fasten them to the doar-frame. 


He Converted a Fruit-Jar 
into a Bucket 


FPRUITAARS are useful for many pur- 
poses, but are extremely tiresome to 


carry considerable ditance, brats they 
haven ‘andy tog bulky fop the 

ket) Apel jar Ute tha\showndl the 
{luwtrghiond hy eas eed a 
bucked with fhe aga, ire 


‘and a suitable 
ha 
de, such as 
‘used for carry 
ing parcels. 
Twist two 
‘ears or loops in 
the wire at auch 
distance from 
‘each other that 
fone will be 
‘actly opposite 
the other when 
the wire is 
placed around 
the neck of the 
jar. The free 
‘ends of the wire 
fare twisted to- 
‘gether until the 
wire firmly 
tips the neck. 
‘The twisted 
‘ends should be 
bent over 
against the 
neck of the j 
porwr The hooks 
Showing the handle in 
‘ise and how it fe made 


the handle 
‘should be alip- 
ped through the 
oops or ears of 
the wire and bent to prevent them from 
slipping out—Jesse L. BLICKENsTArY. 


Testing the Power of 
Your Binoculars 


WEEN busing 2 pair of yp 
you oft 


lars 
5° for 
power and| 
Close tojand' le ar in 
the Great foriemay DQ seen 
with the another small star. 
With bin power six, you should 
bbe able to Bistinguish, between them, an- 
‘ther star of magnitude eight. 


ne 


Popular Science Monthly 
A Darning-Needle that 
Threads Itself 
GELF-THREADING | daring-needes 

‘may be made ina few minttes from 
those of ordinary type, by the following 


‘simple method: 
Hold the eye end of a needle in the 


This daring ned i sly threaded 
‘isslipped in the open eye and 
is held by the spring. 


flame of a match or candle for a few seconds 
‘so that the steel ix softened, and then file 
‘off the end, leaving the forks as long as 
possible. 

Now insert the palot of «small sew 


it into a cupful of, 
t this hardening pr 
imes, and the eyelet will possess sufficient 
spring to receive the wool strands when 
‘lipped into the open end of the needle. 


Make an Ash-Tray from a 
Coconut Shell 


VERY serviceably ash-tray may be 

made f 
wooden Vase ip fi 
hole thepugh fly 
through 
center of the 
wooden bare, 
A bolt is passed 
down through 
the base and 
the bottom of 
tthe shell. ‘This 
ina very a 
tractive ashe 


tray and costs — Soy 
nothing to Part of Poet 
make—G.BEN+ ase of this coconut sah 
DER. tray 


Can You Square with an 
Ordinary Rule? 


board correctly with 
Its 


Join thil two points F and G, and the line 
you get will be exactly square with the 
‘edges of the board.—J. H. Moons 


board with a foottule if you have no 
carpenter's square 


Corona is making 


oa 
nad Unirriey 


school work easier! 


) into any college dormitory this fall—and you 
find students clicking merrily away on Coro 


For Corona is fast becoming as indispensable in college 
asa fountain pen! 


A few years ago it was a fortunate student who could 
omete & typewriter, for a “standard” make cst $10, 
and then it had to be crated and shipped to college in 
the fall and home again in the spring. 


But Corona is so compact and so light that it can be tuck- 
ced into the comer of a suit case, or travel comfortably in 
its own neat case. And it costs only $50! 


‘Themes, lecture and laboratory notes, theses and letters, — 
all the writing that used to be done by 
done on Corona, far more neatly and quickly, 
invariably bring better 


If you are sending a boy or girl to school or college this 
fall, Corona is a most important part of the school outfit. 
If you yourself are a student, don't go through another 
term without Corona. 


CoronA 


The Pe 1 Writing Machi 


"TRADE MAR 
Bashy 

CORONA TYPEWRITER CO., Inc. 

12 MAIN STREET GROTON. N.Y. 


‘Send me your in- 
teresting booklet 
No, 12 about Corona. 


